This is a reproduction of a library book that was digitized 
by Google as part of an ongoing effort to preserve the 
information in books and make it universally accessible. 


Google books 


https://books.google.com 


Y(sUl 
TENNESSEE VALLEY AUTHORITY / 2° 2~!* 
ENVIRONMENTAL REPORTS 


HARTSVILLE 
NUCLEAR PLANTS 


VOLUME 3 


‘AUN 


3 5556 030 195218 


ie 


8.0-1 


8.0 Economic and Social Effects of Plant Construction and Operation 


This section provides an overall assessment of the economic and other 
benefits of the Hartsville Nuclear Plant and the economic and environmental 


costs. 


TVA from its very inception has been deeply committed to the tasks of 
environmental improvement. The President in transmitting to Congress in 
1933 the bill that became the TVA Act said that TVA ". . . should be 

charged with the broadest duty of planning for the proper use, conservation, 
and development of the natural resources of the Tennessee River drainage 
basin and its adjoining territory for the general social and economic 
welfare of the Nation." It is on the basis of these principles that TVA 
Plans and conducts all its activities, be they planning, constructing, and 
operating a nuclear power plant; planning, building, and operating a water 
control project; providing research to develop a new fertilizer; setting 
aside areas for fish and wildlife; developing improved hardwood tree strains; 
or seeking ways to utilize the rugged scenic qualities of some of the region's 
natural streams. In all of these and many other varied resource development 
programs, TVA is deeply conscious of its responsibilities to the people in 
the TVA region and in the Nation. This posture invariably calls for a 
balancing of a variety of interests and, finally, decision and action in 
which differences are reconciled insofar as possible to best serve the 

needs of the greatest number over the longest possible time. Inherent 

in this is the requirement of finding a balance between the needs of 

man, including his need for useful employment, and the safeguarding of 


his physical environment. 
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In TVA electric power is regarded as a tool for economic development. 

Its use has been encouraged as a means for improving the quality of 

life in the region. Fitted into a comprehensive, unified development 
program, it has helped ease the burdens of drudgery; provided more jobs 
and more productive employment; brought the amenities of life to an ever- 
increasing number of people; and generally improved the health, education, 


and living conditions of the people. 


An ample supply of low-cost electric energy, integrated with a total 
resource development program, has been a major factor in the progress 
achieved by the TVA region since 1933. Employment, income, and productivity 


have all increased with a shift from a primarily agricultural to an industrial 


economy . 


to name but a few. Most stores, banks, and other commercial ventures are 
dependent on electricity for conducting business. In industry it is an 
essential element by which productivity has been increased with an attendant 
improvement in living standards. While in most industrial activities the 
cost of electric power is a small fraction of the total cost of production, 
without electricity modern industry could not provide the Nation with the 
goods and services it demands. In the aluminum, electrochemical, and 
metallurgical industries, electricity is a significant component required 


in the manufacture of these essential products. 


* 
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The uses of electricity are many. To the residential user it provides 
lighting, refrigeration, cooking, washing and drying of clothes, heating, 
air conditioning, and education and entertainment via radio and television, 
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The addition of the Hartsville Nuclear Plant to the TVA system will 
enable TVA to continue to carry out its responsibility to provide an 
ample supply of electricity for the TVA region. The benefits of the 
plant include the value of the electrical power to be generated, including 
a stimulation of the economic growth of the region, helping to assure 
increased employment potentials; the potential for reduction of releases 
of combustion products to the atmosphere which would be associated with 
fossil-fired generation; the recreational and educational value to 


visitors to the plant; and increased payments to local governments in 


lieu of tax payments. 


The costs of the plant include the commitment of about 1,940 acres of 
land for the lifetime of the plant; the rejection of about 3.24 x 101° 
Btu/h to the air directly and via Old Hickory Reservoir from cooling 
tower blowdown; the consumptive use by evaporation of about 111 ft/s 

of water; minor releases of radioactivity to the air and to Old Hickory 
Reservoir; erosion of soil during construction; a very low probability 
of releasing radioactivity due to an accident in the plant or an accident 


during the transport of radioactive materials; and the monetary costs to 


construct, operate, and maintain the plant. 


TVA has attempted, insofar as practicable, to detail those items covered 


in the Atomic Energy Commission's Regulatory Guide 4.2, Preparation of 
Environmental Reports for Nuclear Power Plants (issued March 2, 1973) 

for the benefit-cost analyses for this facility in Sections 8.1 and 8.2 and 
these are summarized in Section 11.0. The weighing and balancing of benefits 


and costs of alternative generation, sites, and subsystems is presented in 


Sections 10.0 through 10.12. 
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While various benefits and environmental costs have been quantified, 
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some are necessarily expressed in qualitative terms. For example, the 

effect of natural draft cooling towers on aesthetics is treated qualitatively. 
Moreover, of those factors subject to quantification, all cannot reasonably 
be expressed in monetary values. Although the number of Btu's added to the 
cooling water blowdown can be numerically quantified, translation of that 


number to a monetary value is not reasonable in view of the wide range of 
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variables influencing the significance of the impact. Environmental impacts, 
therefore, are quantified in commonly used terms such as numbers of fish, 


gallons of water, and tons of earth. 


In addition to analyzing the need for base-load electrical capacity additions, 
the Hartsville Nuclear Plant environmental review includes an analysis of 

the alternatives for limiting environmental impacts during the construction 
of the project and the environmental impacts which will result from operation 
of the plant. During this environmental review, the design concepts for 


the plant have been chosen so as to provide a plant which approaches a 


minimum impact plant. Specific system design concepts are discussed in 


Sections 10.0 through 10.12. 
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8.1 Benefits 


The benefits of the Hartsville plant are detailed below and are 


summarized in Table 8.1-1l. 


8.1.1 Electric Power Produced and Sold - In order to report all of 


the benefits requested in the Atomic Energy Commission's Regulatory 
Guide 4.2, Preparation of Environmental Reports for Nuclear Power Plants, 
TVA has included the benefits inherent in the value of the electricity 
generated by the plant even though the dollar value presented does not 
provide an exact measure of the benefits due to generation of this power. 
The Hartsville Nuclear Plant includes four units, with a total dependable 
capacity of 4,680 MW electrical. The four units are scheduled for 
commercial operation on the following dates: the first unit in December 
1980; the second unit in June 1981; the third unit in December 1981; and 
the fourth unit in June 1982. Since capacity is planned for on a system 
basis, it is not possible to identify the specific loads which the 
Hartsville nuclear units will serve. For the purpose of the benefit 
analysis, it has been assumed that the plant serves loads based on the 
incremental inerecee in loads for each class of customers estimated 


between fiscal year 1973 and fiscal year 1981. The estimated peak load 


and sales for these years are identified in the following table. 


F.Y. 1973 F.Y. 1981 Increase 
Percent Percent Percent 
Actual of Estimated of of 
Load Total Load Total Load . Total 
Peak Demand (MW) 18,888 ~ 30,900 -- 12,012 -- 
Estimated Sales 
(Million kWh): 
Residential 30 ,637 29.6 48,649 28.8 18 ,012 27.6 
Commercial 12,908 12.5 2h ,322 14.4 11,414 17.5 
Industrial 37 ,085 35.8 58,023 34.4 20 ,938 32.0 
Government eee 17.7 30 ,282 17.29 12,023 18.4 
Other Sales 4 58h hoy h 4.5 2,950 4.5 
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The value of a unit of electric energy to the user varies widely, 
depending on the availability and cost of alternative energy sources. 
No attempt is made to identify such values in this analysis. However, 
the price customers now pay for electric energy establishes a measure 
of the value to the user. Based on the present rate structures of TVA 
and the distributors of TVA power, the following average prices to the 


ultimate consumer are estimated. 


Residential 1.519¢/kWh 
Commercial 1.421¢/kWh 
Industrial 0.933¢/kWh 
Government 0.788¢/kWh 
Other 1.276¢/kWh 


For the purpose of estimating the present value of the revenue 
received from the sale of this energy, it has been assumed that the 
Hartsville plant will operate as shown in the following table during 


its 35-year generating life. 


Total 
Transmission Annual 
Annual and Energy 
Net Distribution Available 
Capacity Generation Losses For Sale 
Years Factor (Million kWh) (Million kWh) (Million kWh) 

1-15 80% 32,797 2,302 30,495 
16-25 55% 22,548 1,584 20,964 
26-35 40% 16,399 1,152 15,247 


Using the energy available for sale and the current prices paid for 
electricity shown above, a discount rate of 8 percent, and the assumption 
that all units operate for the same time period, a value of the sales from 
the plant is estimated and presented in the benefit description form. The 


results are summarized below. 


Levelized Annual Energy Generation (kWh) 29,555 x 10° 


\ 
Levelized Total Annual Losses (kWh) 2,075 x 10° | «4. 


Levelized Annual Energy Available for Fa 
Sale (kWh) 27,480 x 10 
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Average Annual Value of Sales 
Energy Available During Plant Life Average Annual 
For Sale —- kWh 1981 Dollars Value - Dollars 
Energy Sold: — 
\> 
Residential 7,585 x 108 1,343,000,000 115,200, 000 
Commercial 4,809 x 107 796,000,000 68 , 300,000 
Industrial 8,794 x 10, 956,000,000 82,000,000 —— 
Government 5,056 x 10; 464,000 ,000 39,800,000 , 
Other 1,236 x 10 184.000 ,000 15,800 ,000 
Ve ] 
Total Sold 27,480 x 10° 3,743,000,000 321,100,000 a 


Historically, electricity rates declined until the mid-1960's. 
Events of more recent years have caused this trend to reverse. 
Higher prices for fuels, higher interest rates, increases in construc- 
tion costs, and costs of pollution control equipment have been signifi- 
cant factors causing the increases in rates for electric utilities. 
It was necessary for TVA to increase its rate schedules in 1967, 1969, 
1970, 1973, and 1974. The effect of these rate increases has resulted 
in the average cost of electricity to the consumer increasing by 
85.9 percent. Thus, the use of current rates throughout projected 


plant life could significantly understate the future sale price. 


8.1.2 Payments in Lieu of Taxes - Estimates of payments in lieu 
of taxes include estimates of payments to state and local governments 


by TVA and by distributors of TVA electricity. Estimates are based 


on current rates of payment related to the energy which will be 
generated by the plant. An estimated $14.1 million per year will be 
paid to the State of Tennessee. 

TVA acquisition of the site land and construction of the nuclear 


plant will not have any effect upon TVA payments in lieu of taxes 
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directly to the counties concerned under the provisions of Section 13 
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of the TVA Act as amended. The value of the generating plant site 
immediately upon acquisition and the book value of the plant itself 
as construction proceeds will be reflected in the calculation 
formula which determines the amount of the annual payment in lieu 
of taxes from TVA to Tennessee state government. 

Under state law, TCA Sections 67-2401--2405, as amended, the 
State of Tennessee redistributes to counties and municipalities a 
portion of the TVA payment received by it. As now interpreted and 
administered, the state redistribution procedures provide for 
payments to local units based on the land only used for TVA 
generating plant sites. Such annual calculation calls for appli- 
cation of the utility assessment ratio (55 percent) to the TVA 
purchase cost of the generating plant site and then applying the 
current local property tax rate to the hypothetical assessment so 
derived to determine the amount of the state redistribution payment 
to the local unit. Such state calculations will take effect with 
respect to the first fiscal year beginning after official TVA 
designation of the land as a generating plant site. Since the land 
is now classed as a land subject to an assessment ratio of 
25 percent, and the TVA purchase cost will likely be well above the 
county property assessor's appraised value of the land as farm land, 
it is clear that the counties can expect a larger payment in lieu of 
taxes (from the State) because of this plant site than the amount 
of former farm taxes on the same land before TVA acquisition. The 
comparative former county taxes and estimated future payments in lieu 


of taxes to the respective counties for this property are set out in 
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Table 8.1-2. The estimated future payments in Smith County will be 
about six times the amount of present taxes on the site land, in 

Trousdale County over four times, and nearly five times for the two 
counties combined. The payments in lieu of taxes benefits will go 


to Smith and Trousdale Counties and the State of Tennessee. 


8.1.3 Regional Gross Product - Benefits of the Hartsville plant 
to regional gross product cannot be exactly quantified monetarily. 
However, a correlation has been made of the average annual dollar flow 
of gross product with the use of the Hartsville electrical power in the 
TVA power service region. This correlation is based on using the 
average power generation and relationships between gross product and 
kilowatthours equivalent of all energy consumed. The industrial gross 
product factor was obtained as a product of the relationship between 
value added and kWh equivalent (Census of Manufacturers, 1967) and 
the relationship between gross product from manufacturing and value 
added by manufacturing (Census of Manufacturers, 1967 and Survey of 
Current Business). The numerical value of the industrial gross 
product factor was found by this method to be $0.0649 per kWh. The 
commercial gross product factor was obtained by comparing gross 
product from commercial activities and an assumed electrical energy 
output of 25 percent of total energy input to the commercial sector 
(Energy in the American Economy, 1850-1975, Schurr and Netschert). 
Numerical values of this factor were $0.187 per kWh for 1967 and 
$0.184 per kWh for 1969. Giving slightly more weight to the recent 
figure, $0.185 per kWh was selected as the commercial gross product 


factor. Industrial power consumed was assumed to include government 


T°6 


—" \ 


8.1-6 


use of electrical energy. The resulting average annual dollar flow 
of gross product is estimated at about $1.787 billion. 

As noted above, no additional quantification to arrive at a 
monetary benefit is considered possible. This is because the compari- 
son of dollar value of products produced and energy consumed does not 
consider other variables in the production of products, such as wages 


of workers and efficiencies of individual production processes. It 


should be noted that a plentiful energy source has long been considered 


essential in the economic and industrial expansion of any region. As 
required by the TVA Act, as amended, TVA maintains an ample supply 
of electrical energy in the area in which it conducts its operations. 
A comparison of statistics in the TVA region with national statistics 
implies there are some beneficial effects of this plentiful energy 
source. In 1960 gross regional product was 2.26 percent of national; 
in 1970 this had increased to 2.69 percent. In 1960 personal income 
in the region was 64 percent of the national value; in 1970 this had 
increased to 75 percent. TVA considers that the ample availability 
of electricity as an energy source has helped realize these growth 
rates. This will be a benefit for the entire region in the TVA 


system, the southeastern U.S., and the Nation. 


8.1.4 Recreation - The recreational benefits of the proposed 
visitors’ center at the Hartsville site are estimated at 15,000 visits 
per year. This estimate of recreational visits is in addition to the 


estimate of educational visits to the plant, which is given in 


Section 8.1.7. At a value of $0.75 per visit, the annual value of these 


visits is estimated to be $11,000. The persons making the visits to the 


plant will receive this benefit. 
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8.1.5 Air Quality - Since the Hartsville plant is a baseload 
plant, approximately 8.8 billion kWh will be available during the 
baseload period to replace coal-fired generation which would other- 
wise have consumed about 4 million tons of coal per year. This 
will result in annual reductions in particulate emissions of about 


3,600 tons, SO. emissions of about 235,000 tons, and NO. emissions 


2 
of about 36,000 tons when based on replacing coal-fired generation 
which uses coal of the quality now being burned and current 


technology. This will benefit the people in the TVA area. 


8.1.6 Employment - Benefits to employment have been listed as 
the average annual number of workers whose jobs could be related to 
the consumption of electrical power produced by the Hartsville plant. 
An industrial employment factor, relating kWh equivalent consumed in 
manufacturing to employment in manufacturing, was determined from 
national data from the Census of Manufacturers, 1967. A value of 
5.4588 workers per million kWh was obtained. A commercial employment 
factor was obtained by analysis of data from Energy in the American 
Economy , 1850-1975, by Schurr and Netschert. For 1967, this 
relationship was 14.83 workers per million kWh; for 1969, 13.39 workers 
per million kWh. The intermediate value of 14 was chosen for estimating 
the commercial portion of the employment value listed. Based on the 
portion of the Hartsville Nuclear Plant generation allocated to 
commercial and industrial use, the potential exists for expanding the 
number of new jobs by about 142,800. This will affect the entire 


region in the TVA system. Employment at the project will consist 
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of temporary construction personnel and permanent plant personnel. 
The estimated average annual 1974 wage for such a construction force 
is about $13,300; and the estimated average annual 1974 wage for a 
member of the plant staff is approximately $13,000. Estimates of 
total wages which will be paid to the construction force during the 
construction period is about $373 million. Annual income for 

the permanent plant staff is estimated to be about $4.5 million. The 
area that receives this benefit will be the area where the workers 


and their families live, primarily within commuting distance of 
the plant site. 


8.1.7 Education - The educational benefits of the Hartsville 
plant are estimated to be 55,000 visits per year after the plant is 


operational. The annual value of these visits, at $1.90 per visit, 


is $104,500. Educational visits by persons to the plant during its 


construction are estimated to be about the same number as after the 
plant is operational. The persons receiving this benefit will be 
those persons who visit the plant. 

As a result of the mitigation program outlined in Section 4.2, 
some impacted school systems may have permanent facilities with 
less capital outlay than they would have without the project. This 
capital contribution by TVA will be the equivalent of the necessary 
expenditures for temporary facilities. The amount will be determined 
in part by further studies on estimated impacts and part by what 


impacts are actually experienced. 
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8.1.8 Aesthetics - As discussed in Section 3.1, the design of 
the plant will utilize the natural topography of the site, construc- 
tion material, structure placement, and landscaping to make the plant 
as attractive as possible to result in the minimum practical visual 


impact on the surrounding area. 
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REFERENCES FOR 8.1 


1. Vermont Yankee Nuclear Power Corporation (Vermont Yankee Nuclear 
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Related Land Resources," Water Resources Council, October 25, 1973. 
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Table 8.1-1 
HARTSVILLE NUCLEAR PLANT - BENEFITS 
Direct Benefits 


Expected Levelized Annual Generation in 

Kilowatthours . . .« « « « «© «© © © © © © © © © © © = 2995595,000, 000 
Dependable Capacity in Kilowatts .....-see. , 680,000 
Proportional Distribution of Electrical Energy - 

Expected Levelized Annual Delivery in Kilowatthours: 


Residential . . . « © « © © e «© «© © «© © © 8 T3;57TT,000,000 
Commercial ... oe «-ccececeeceecs-e + %4,805,000,000 
Industrial .... «+ -«-+«-.-es-+s-0+-+ e+ + # 8,786,000,000 
Government ... «+ .e«-+«-e«-+c-c+r-c« «© © © © © « 5 5052 ,000,000 
Other «. . 6 «© «© «© «© © © © © © ew ew wo ew ew he 1,235 ,000,000 
Annual Revenues from Electrical Energy Generated 
in Dollars 
R@ESIGENnG 1G): oe) ee ee i ek aS ES RS 115,200,000 
Commercial ....e-+«-cecesse ee se wo ee 68 , 300 ,000 
TAGUSCRIGL. a. we. 6. ei oe ee | 6 ar HS Se, ws we: DH ew Se 82,000,000 
Government . . 2. 2. ee es ee ee eo we we we eo we oe bw 39 ,800 ,000 
Other: cc. &. do 6. ee, ta es SE, es a wR SS 15,800,000 


Indirect Benefits 


In Lieu of Tax Payments (Local, State), Dollars/Year 14,100,000 


Regional Product ....« +. «+ +++ ce ec © © © © 2 See Text 
Environmental Enhancement 
Recreational 
Visitors' Center, Dollars/Year ....-+-e-e- 11,000 
Air Quality (Potential to Reduce Pollutants in Tons/Yr) 
S0n 2 ee ee ew ee ew ew ew we ww we ww 235,000 
NO, ee eee a ee ee a ee ee ee ee ee ee ee 36,000 
Particulates . . « 2 «© © «© © «0 © © © ww 3,600 
Employment 
Potential Jobs Provided . ... +. .e«-see-sses-e 142,800 
Annualized Income by Construction Force, Dollars 32,500,000 
Annual Income by Permanent Plant Personnel, Dollars 4,580,000 


Education = Dollars/Year « © «© @® e@® e e@ #©# @® e@ @© 8 @ 104 ,500 
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Table 8.1-2 
HARTSVILLE NUCLEAR PLANT 


FORMER COUNTY TAXES ON LAND COMPARED WITH ESTIMATED 
FUTURE PAYMENTS IN LIEU OF TAXES 


Smith Trousdale Total 
Explanation County County 2 Counties 
mm Assessed valuation of land 
| | (25% assessment ratio) $ 40,205 $117,283 $ 157,488 
\ 7 Tax rate per $100, 1973 2.85 2.15 = 
Amount of county taxes, 1973 $ 1,146 $ 2,522 $ 3,668 
TVA appraised value of 
property $438 ,064 $910,936 $1,349,000 
Estimated in-lieu-tax base 
(55% assessment ratio) $240,935 $501,015 $ 741,950 
Assumed tax rate (same as 
1973) 2.85 | 2.15 2 
Estimated in-lieu-tax payment 
distributed to counties by 
state $ 6,867 $ 10,772 $ 17,639 


Excess of in=-lieu payment 
over former taxes $ astel $ 8,250 $ 13,971 


\ 


8, e-l 
8.2 Costs 


The economic and social costs associated with the Hartsville Nuclear 


Plant are addressed below in two parts--Internal Costs and External 


Costs. 


8.2.1 Internal Costs - An appraisal of the primary economic costs 
resulting from facility construction, operation and maintenance, and 
decommissioning is discussed below and presented in table 8.2-1. All 
cost information is expressed in 1981 dollars, regardless of the year 
in which the expenditure is made utilizing an escalation rate of 
5 percent, an interest rate of 8 percent, and a 35-year life of plant. 
The escalation rate is based on previous TVA experience with the 
construction and operation of other steam plants, and the interest 
rate is an estimate based on TVA financing methods. 

The items and their costs that make up the internal cost for 
this plant are: (1) Capital cost of land acquisition and improvement, 
(2) Capital costs of facilities construction. (3) Plant decommissioning 
costs (a discussion of decommissioning is contained in section 5.9). 
(4) Capital costs of plants distribution and transmission facilities. 
(a) Distribution facilities (this cost is also contained in the capital 
cost of facilities construction). (b) Transmission facilities. 

(5) Present worth fuel costs. These costs include fees for disposition 
and reprocessing the spent fuel, as well as credits for recovered 
plutonium and uranium. (6) Operating and maintenance costs. These 
costs do not include payments in lieu of taxes or other annual fees. 
(7) Fees. (a) Application fee. This will be paid in 1974. (b).Con- 


struction permit fee. This will be paid in 1975. (c) Operating 
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license fee. This is assumed to be paid in 1981 for all units. 
(d) Present worth annual fees. (e) Present worth estimated payments 
in lieu of taxes. The total present worth generating cost is 


$3,091,043,000. 


8.2.2 External Costs - The external costs are those social and 
economic costs resulting from constructing and operating the proposed 
plant. These costs are divided into temporary external costs and 
long-term external costs for discussion below in Sections 8.2.2.1 
and 8.2.2.2, respectively. 

While various benefits and costs have been quantified, some are 
necessarily expressed in qualitative terms. Of those factors subject 
to quantification, all cannot Peasonably be expressed in neeeters 
values; therefore, environmental and social costs are, for the most 
part, quantified in commonly used units such as numbers of fish, 


gallons of water, and tons of earth. 


8.2.2.1 Temporary External Costs - The temporary external 


costs are primarily those related to construction and are not expected 
to last past the end of construction and a short readjustment period 
thereafter. An indication of these costs is given below and discussed 
in Section 4.2. 

Employment at the project will range from approximately 
1,200 employees after the first year to a peak of about 4,600 after 
the fourth year. Of these employees, those moving into the vicinity 
of the Hartsville project are estimated to be about 300 after the 
first year and about 2,600 at the peak of employment. The total 


population and school-age population increase associated with these 
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employee movers are estimated to be 6,000 and 1,700, respectively, at 
the peak of employment. 

Housing - As discussed in Section 4.2, the influx of construction 
workers will stress the available housing market and potentially create 
localized land use conflict in the area of the plant. During peak employ- 
ment, the housing demand is estimated to be for about 2,000 dwelling units. 
Based on past experience, mobile homes may comprise one-half or more of the 
housing, occupied by construction workers, or about 1,009 at peak. This 
would leave a demand of 1,000 conventional dwelling units. The conventional 
housing, needs are expected to be met primarily in Wilson and Sumner counties. 
(See Section 4.2) Most mobile homes are expected to locate in close proximity 
to the site in Smith, Trousdale and Macon counties. 

Traffic - State Highway 25 had an average daily traffic (ADT) 
load of about 2,100 vehicles in 1972. The capacity of this type road ranges 
from about 3,500 to about 5,000 ADT. Peak construction traffic would add 
about 2,600 to the ADT which may result in a temporary overload condition 
from an ADT standpoint. From an hourly standpoint, this type of road can 
accommodate from 1,150 to 2,000 cars per hour. Therefore, the highway is 
likely to be able to accommodate the estimated 1,500 cars associated with 
the change of the day shift, particularly since the construction traffic 
from the site will be divided between the east and west directions on the 
highway. An access road will be available at each end of the site, which 
should reduce traffic conflicts. However, there will be some congestion. 
in the towns of Hartsville to the west and Carthage to the east of the 
site since some workers will commute from beyond these towns and must pass 


through then. 
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Health Facilities - In May 1973, only one physician was 
practicing in Trousdale County and six in Smith County. Three small, 
unaccredited hospitals serve the area; the Hartsville General Hospital 
with 34 beds; the Carthage General Hospital with 29 beds; and the 
Smith County Hospital with 43 beds, one coronary care unit, and one 


intensive care unit. Emergency medical services (EMS) are being 


improved in Trousdale County as part of a program of the Mid~Cumberland 


Health Planning Agency. 


Relocation - Eleven households now residing on the site 
will need to be relocated and two households in the path of the 
proposed access railroad. However, as discussed in Section 4.2, 


these families are entitled to certain assistance. 


8.2.2.2 Long-Term External Costs - These costs are those 
social and economic costs that will be associated with the operation 


of the Hartsville Nuclear Plant. 

Location of the plant, because of its size, will change the 
aesthetic and scenic values in the immediate vicinity of the plant. 

A discussion of these values and composite drawings are contained in 
Section 3.1. 

Construction of the plant on this site will result in the 
removal of most of the 1,940 acres contained within the site from 
active farming. The site will be used for electrical generation at 
least for the life of this plant. A discussion of these changes 


is contained in Section 5.8. 
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Construction of the transmission lines will involve 
about 5,400 acres of land. Use of this land will be affected in 
that it will be restricted to those uses not interferring with line 
operation and maintenance. Multiple uses of rights of way are 
discussed in Section 5.6.3. The 2,311 acres of the rights of way 
now in forest must be sonetienea to be removed from forest 
production. 

The access railroad will require about 75 acres of land. 
This land will be removed from its present use for at least the 
life of the plant. 

Operation of the natural draft cooling towers will result 
in a water vapor plume that would normally be visible over a wide 
area. This should create no impacts offsite other than visual. 
However, fog resulting from the small amount of heated discharge 
into the river will affect river traffic for approximately 497 
hours per year. 

Costs to local governments for increased services for the 


permanent employees have not yet been quantified. 
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TABLE 8,2-1 


HARTSVILLE NUCLEAR PLANT 
INTERNAL COSTS 
(1981 Dollars) 


Type of Cost 


Capital Cost of Land Acquisition and 
Improvement 


Capital Cost of Facilities Construction 
Plant Decommissioning Costs* 
Capital Cost of Plants Distribution and 


Transmission Facilities 


Plants Distribution Facilities* 
Transmission Facilities 


Present Worth Fuel Costs* 
Present Worth Operating and Maintenance Costs* 


Fees 


Application Fee* 
Construction Permit Fee* 
Operating License Fee* 
Present Worth Annual Fees 


Present Worth Estimated Payments in Lieu of 
Taxes 


*See text, section 8.2.1. 


Cost 


3,000,000 
1,572,000,000 


125,000,000 


58,000,000 
114,000,000 


781,421,000 


281,467,000 


214,000 
2,217,000 
3,730,000 

28,636,000 


164 , 328,000 
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ad 9.1 Alternatives Not Requiring The Creation of New Generating Capacity 
9.1.1 No Action - As discussed in section 1.3, the power supply 
situation is expected to be extremely tight during the 1980-82 period 
even with the planned addition of the Hartsville generating units. 
Any delay in the operation of these units or a decision not to plan 
for the forecast increase in power demands could result in the inability 
of the TVA system to adequately meet its load obligation and could 
jeopardize the reliability of the system and indeed the region. -——_ 
Also, a decision at this time not to commit to serve these power 
demands would preclude the consideration of nuclear generation as an . 
alternative for the 1980-82 period because of the long lead time require- 
ments. As is discussed later in this chapter, nuclear generation offers 
substantial benefits from both the standpoint of economics and environ- 
mental impacts. 
The alternative of taking no action to serve the power needs of 


the area is therefore considered an unacceptable alternative. 


9.1.2 Purchased Power - The power demand and supply situation of 
neighboring utilities has been reviewed as given in FPC Region IV 
Reliability Council reports, and it has been concluded that the magnitude 
of TVA's power demands in the early 1980's could not be supplied by 
purchased power from neighboring utilities with their currently planned 
capacity additions. Furthermore, to supply equivalent amounts of power 


and energy on a year-round basis to TVA, another large electric utility 


with extensive transmission interconnections would have to install 


generating capacity in amounts slightly greater than that of the Hartsville 
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Nuclear Plant, build several high-capacity transmission lines to the 
TVA area, and transmit the power to TVA. To construct such facilities 
on another power system would not avoid an impact on the environment 
but would only create an environmental impact in another area. Even 
if the assumption is made that the plant locational factors and costs 
would be equal, the cost of transmission lines, the transmission line 
losses, the use of land for transmission line rights of way, and the 
exposure to transmission line outages would result in waste of natural 
resources, materials, and funds, and would provide a more costly and 
less reliable source of power for the TVA region than will the con- 
struction of additional TVA generating facilities. Therefore, the 
purchase of electric power is considered as an unavailable and unaccept-— 


able alternative. 


9.1.3 Reactivation of Older TVA Generating Facilities — TVA has 


no old generating equipment which has been retired with the exception of 
some very small hydro units which were no longer serviceable. The Watts 
Bar coal-fired plant which was placed in service in 1942 had been placed 
in standby condition, but TVA recently reactivated this plant and placed 


it in active service. This alternative is not available to TVA. 


9.1.4 Operating Existing Peaking Capacity as Base Load - Operating 


TVA's peaking capacity as baseload would generate more kilowatthours 
during the offpeak periods, but these facilities are already needed to 
provide an adequate supply during the peak load periods. Thus, this 
alternative would not provide the required reserve needed in the future 
nor would it serve the projected increase in power demands and is there- 


fore not feasible. 
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9.2 Alternatives Requiring The Creation of New Generating Capacity 


9.2.0 Introduction - TVA's generation planning studies consider 
maintaining a practical mix of conventional hydro, pumped-storage hydro, 
gas turbine, fossil-fired, and nuclear generating units. TVA presently 
has a large hydro system which supplies an important amount of peaking 
capacity, and will have a 1,530-MW pumped-storage project (in 1975) and 
over 1,000 MW of gas turbine peaking capacity on its system before the 
1980-82 generation is needed. 

Studies of the system load characteristics and the characteristics 
of the existing generating facilities indicate that the installation of 
additional pumped-storage or other peaking capacity is not an economical 
alternative in the 1980-82 period. The system needs, as indicated by 
TVA planning studies, required that detailed comparisons be made between 


baseloaded alternatives. 


9.2.0.1 Baseloaded Alternatives - The use of hydroelectric units 


was eliminated as an alternative because there are no hydroelectric sites 
in the TVA service area suitable for baseload hydroelectric generation in 
the amount required to serve the capacity and energy demands of this 

time period. Based on the following excerpts from U.S. Geological Survey 
Circular 647, "Classification of Public Land Valuable for Geothermal 
Steam and Associated Geothermal Resources," geothermal energy is not 
considered as a feasible alternative for the TVA area. 


Geothermal areas of the United States are found primarily in 
the western states, along the circum-Pacific belt of young 
volcanism and mountain building and where the Pacific ridge 
system (a locus of high heat flow) intersects the North 
American continent along the Gulf of California and the 
Imperial-Coachella Valley of California. In the Eastern 
United States, potentially economic reservoirs of geothermal 
heat have been identified in the deep parts of the Gulf of 
Mexico sedimentary basin. 
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For a geothermal reservoir to have appreciable potential for 

exploitation, it must meet the following requirements: (1) 

relatively high temperature (greater than 150°-00 a 

depending on processing technology), (2) a depth shallow 

enough to permit drilling (currently 10,000 ft or less), (3) 

sufficient rock permeability to allow the heat transfer agent 

(water and/or steam) to flow continuously at a high rate, and 

(4) sufficient water recharge to maintain production over many 

years. 
Current estimates of the geothermal gradient in the TVA area are less 
than 1° c. per 100 feet. On this basis, depth to heated rock would 
exceed that given above by U.S.G.S. for potential geothermal use. Thus, 
the potential for geothermal power in the TVA service area appears to 
be very low based on current knowledge of subsurface conditions in the 
area and certainly could not be relied upon to produce electricity in 
the quantity and time frame needed. 

Thus, TVA's more detailed studies considered that the required 


generating capacity additions would be baseload fossil-fired, or baseload 


nuclear units. 


9.2.0.2 Alternative Fuels - The assessment of alternative fuels 
which follows was made prior to the awarding of bids for the Hartsville 
units in December 1972, and is, therefore, based on information which 
was avallable at that time. 

The Federal Power Commission, numerous speakers before 
congressional hearings, and private sources continue to forecast national 
shortages of natural gas in the 1975-90 period. The Federal Power 
Commission's Bureau of Natural Gas issued a report in February 1972 
entitled "National Gas Supply and Demand 1970-1990" which states that 
the Nation's gas supplies from now until 1990 will be inadequate to meet 


current projections of future demand. Even with optimistic additions to 
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reserves and substantial imports, the report projects shortages of 


9.5, 13.7, and 17.1 trillion cubic feet in 1980, 1985, and 1990, 


respectively. 


Further evidence of the shortage of natural gas was exemplified 


by Mr. John N. Nassikas! testimony in hearings before the Committee on 


Interior and Insular Affairs on April 19, 1972, in which he stated: 


In my opinion, it is indisputable, and the evidence so 
indicates, that deliverable natural gas supplies have 
deteriorated to intolerable levels. Demand for natural 
gas has exceeded the most optimistic forecasts, and 
environmental considerations will further accelerate the 


requirements for this clean-burning fuel. 


In line with this, TVA has also found a shortage of natural 


gas in the TVA area. TVA has contacted all major gas suppliers in the 


TVA area in recent years in hopes of securing a gas supply for 1,000 MW 


of gas turbines now installed on its system. No gas could be obtained 


for a year-round supply, and there was only limited success in obtaining 


a gas supply during the summer months. 


In light of the above considerations, generating alternatives 


which use natural gas as a fuel source are not feasible because of the 


lack of assurance of a fuel supply. 


Oil - The Department of the Interior, in its report, "U.S. 


Energy - A Summary Review" submitted in January 1972, projected the 


cumulative 1970-85 domestic demand for oil at 0.65 x 1018 Btu while the 


known U.S. reserves are 0.26 x 1918 Btu. The forecast also indicates 


an increasing dependence on imported oil. Recent estimates by the 


Department of the Interior indicate that, by 1985, 58 percent of U.S. 


domestic requirements will be supplied by foreign imports. Rogers C. B. 


Morton, Secretary of the Interior, before the April 10-13, 1972, hearings 


before the Committee on Interior and Insular Affairs stated: 
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If our domeeric resource base is not substantially broadened 
and improved, then we would look forward to something in the 
order of 50 percent of our oil requirements being imported. 
Of this amount, Mr. Morton said 35 percent of the imported oil would 
have to come from the Middle Eastern countries. 

The country's dependence on imported oil will not be improved 
by the resolution of the environmental questions associated with the 
development of offshore reserves and the transportation of oil from 
Alaska's North Slopes since they are included in the above estimates. 

With specific reference to the ability of TVA to be able to 
assure a fuel supply for a large oil-fired plant, discussions have been -: 
held with three suppliers. The suppliers have indicated that the quantity 
of oil required to supply a plant (the size of the proposed) on a long- 
term basis would require that the supplier acquire an oil import quota 
each year. Throughout these discussions the suppliers indicated that a 
fuel supply of this magnitude would be contingent on a supplier's 
obtaining an oil import quota. Even if such a quota could be obtained, 
TVA would be in a position of relying on foreign oil for supplying the energy 
needs. Serious consideration of oil-fired plants would involve weighing 
of the long-term risks of such a supply, both in terms of the economic 
factors and the contribution of TVA power supply to the national security 
against any identifiable environmental benefits. 

Coal - Coal is the most abundant domestic fossil fuel with a 
conservatively estimated” reserve level of 3.2 trillion short tons. 


a. United States Energy — A Summary Review, U.S. Department of the 
Interior, January 1972, p. 29. 
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To meet the saa emission standards of Alabama and Tennessee, 
it is estimated that coal with a sulfur content of 0.7 percent or less 
would be required. Examination of the Nation's coal reserves meeting 
this requirement indicates that the vast preponderance of such coal is 
located in the western states in the form of subbituminous and lignite. 

The subbituminous coal of this area is characteristically 
low-sulfur, high ash and moisture, and low heat content. The transport 
of this coal to the TVA area would involve distances in excess of 1,000 
miles. TVA has conducted tests on an existing coal-fired unit using this 
coal and has found that there is a substantial loss in capability in 
units not specifically designed to burn this coal. Discussions with 
boiler manufacturers in August 1972 indicate that a substantially larger 
boiler would be required. The largest unit which has been designed to 
burn low-sulfur coal is about 750 MW. 

In consideration of the available reserves, low-sulfur coal 
is considered as a feasible alternative; however, both the economic and 
environmental factors associated with the transportation of this coal 
become significant. 

Medium-sulfur coal is available from local sources in the 
quantities required and at relatively economic prices. However, it is 
not clear at this point when the 50,, removal technology will be available 
to reduce SO, emission levels to within prescribed standards when burning 
this coal. 

Uranium — Analysis of recently published reports” on projected 


U.S. demand and reserves that are now reasonably assured indicates that 


b. Nuclear Industry Fuel Supply Survey, WASH-1196, U.S. AEC, April 1972; 
and The Uranium Supply Outlook, Short Term and Long Range, S. M. 


Stoller Corporation, J. F. Hogerton and C. E. Guthrie, September 1972. 
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the reserves recoverable at $8 per pound "forward cost" will be 
depleted in the early 1980's. 

In a later report ,~ the AEC estimates the U.S. uranium 
resources as shown in the table below. 


Tons U308 


Cost : Estimated 
Cutoff Additional 
$/Lb. U308 Reserves (Potential) Total 
$ 8 273,000 450,000 723,000 
$15 520,000 1,000,000 1,520,000 


The report indicates that the annual production rate from pre- 
sently estimated $8 resources could be increased to about the level of 
demand projected for 1979. Subsequent needs might be met from known 
resources for a few years, but then, new low-cost resources would be 
required or higher-cost resources could be exploited if available. 
Doubtless, a large expansion of uranium exploration and production 
facilities will be needed. 

It is believed by TVA and its consultants that the key to the 
supply outlook is the development of new reserves rapid enough to keep 
pace with projected requirements. Both the short-term and long-term 
uranium supplies are closely related to the establishment of acceptable 
market prices in the 1980's, and the known reserve levels will be 


expanded by further exploration effort. 


9.2.0.3 Economic Comparison of Base-Load Alternatives - One of 


the major factors considered in the feasibility study of the alternative 


cc. Nuclear Fuel Supply, WASH-1242, U.S. AEC, May 1973. 
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generating facilities is their comparative economics. Table 9.2-1 
shows comparative investment costs, fuel costs, and operating and 
maintenance costs for the base-load alternative types of generating 
facilities studied during the 1980-82 period. 

The investment costs are in terms of cost expected in the 
1980-82 period. Substantially larger furnace volumes and more pul- 
verizer capacity are required to burn low-sulfur coal, and the plant 
investment cost for low-sulfur coal reflects these requirements. 

The indicated fossil fuel costs reflect the best judgment of 


today's market for these fuels. There are means of mitigating the 


cost associated with transporting low-sulfur coal, such as use of a 


coal slurry pipeline. Since this method of transporting coal is only 
in the preliminary stages, it has not been reflected in low-sulfur coal 
costs. Based on the recent bids for low-sulfur coal and discussions with 
coal suppliers, the reduction in the cost of transportation is not 
sufficient to result in the coal cost of this alternative being reduced 
below the breakeven fuel cost of approximately 30 cents per million Btu. 
The comparison shows that the base-load nuclear plant offers 


a 3.1 mill per kWh economic advantage over the low-sulfur coal-fired 


plant, which is the next lowest cost alternative. This represents an 


annual production cost advantage for the nuclear plant of about $55 million 


for a 2,500-megawatt plant. 
From the standpoint of economics, it has been concluded that 


nuclear capacity is the most attractive alternative type of feasible 


base-loaded capacity. 
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9.2.0.4 Potential Environmental Impact Comparison of Base-Load 


Alternatives - Table 9.2-2 summarizes, and quantifies to the extent 
practicable, the potential environmental impacts associated with the 
base~load alternative types of generating capacity. 

In order to maintain a comparative perspective of the 
potential environmental impacts of each type, this table is based on 
a 1,200 megawatt installation. 

Air Pollution - Degradation of the air quality because of 
fossil~fired power plant operation results principally from the emission 
of 50,5 NO.» and particulates. The values shown for S50, emissions in 
table 9.2-2 assume that any new installation could meet the most 
restrictive SO, emission standard promulgated today. Thus all values 
shown are within permitted standards and are acceptable from the stand- 
point of protecting the public health and welfare. As previously dis- 
cussed, the feasibility and justification of meeting such standards 
have not been demonstrated. 

Even though low-sulfur coal does appear to be a possible 
alternative for meeting 50, emission standards, it is not clear that 


SO, removal equipment would not eventually be required to assure that 


2 
TVA operates continuously within prescribed S50, emission standards. 


This, plus the economic penalties in plant costs and fuel costs, leads 


to the question of the acceptability and justification of this alternative 


as a means of meeting 50, standards. 
The technology of removing sulfur dioxide from the exhaust 
gas stream of a power plant has not been demonstrated on a scale large 


enough to justify making long-range plans for the use of stack gas 


c 2 
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_ 
scrubbers to control sulfur dioxide emissions. There are several com- 
peting processes” for removing sulfur dioxide from flue gas, none of c 
which has yet operated for a sufficient time or on a sufficient scale > 
to be called demonstrated technology. The outlook for the near future = 
is not encouraging because of the inherent difficulty of extracting 
small concentrations of sulfur dioxide from very large volumes of gas. 
| Furthermore, many of these processes produce substantial quantities of ae 
residual slurries that also pose significant environmental concerns. 
! The control of oxides of nitrogen is another area where the — 
technology is very limited on units with coal firing. It appears that : 


the best prospect for abatement of oxides of nitrogen is in the area of 
improved control of combustion temperature. — 

Air quality can also be significantly affected by moist plumes 
from large cooling towers, spray canals, or cooling ponds. The degree 
of impact from these sources varies with the type of cooling alternative 
used and local terrain characteristics. 

NO, emission levels vary considerably among the particular 
boiler designs. The emission levels shown are representative of. today's 
boiler and gas turbine technology. 


The particulate emission levels are based on the most restric- 


tive standard proposed to date: 0.1 pounds of ash per million Btu input. c 
The only nonradiological atmospheric emissions associated with f 
nuclear plants other than plumes from cooling towers, spray canals, or 
‘ 
cooling ponds are small quantities of S0, and particulates from overation ; 


of auxiliary boilers and emergency diesels. These emissions are expected 


to be minimal. Atmospheric effects from cooling towers, spray canals, | 


ad. Paul W. Spaite, "SO, Control: Status, Cost, and Outlook,‘ Power 
Engineering, October 1972, pp. 34-37. 
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or cooling lakes may be significant depending on site location and the 
type of cooling scheme used. The alternative type of generation with 
the least impact on air quality is nuclear. 

Thermal Pollution - Table 9.2-2 indicates the heat rejected 
to the total environment--air and water--and that rejected to the con- 
denser cooling water. This breakdown gives recognition to the fact that 
a portion of the heat rejected to the environment from fossil units is 
rejected directly to the atmosphere from the boiler, and consequently, 
its potential impact on the environment or cooling tower evaporation 
rate is less. 

The high thermal efficiency of base-load coal-fired units 
(38 percent) results in approximately 50 percent of the heat input being 
rejected to the condenser cooling water. Intermediate-duty coal-fired 
units are characterized by a thermal efficiency of about 32 to 33 percent, 
which is approximately the same as that for light water reactors (LWR). 
Because of the heat rejected by stack gases, the heat rejection through 
the condenser is less than that in LWR's. Condenser heat rejection in 
LWR is about 40 to 50 percent more than for the coal-fired plant. 

Radioactive Effluents - Based on TVA's analysis of previously 
committed lignt water reactors, the evaluation of the X17-X20 units, and 
analysis of the draft environmental statement on the 330-megawatt Fort 
St. Vrain high-temperature gas-cooled reactor being constructed by the 
Public Service Company of Colorado, both liquid and gaseous radioactive 
effluents from nuclear plants can be held to within the limits of pro- 
posed ependtx I to 10 CFR Part 50. 

Coal contains small amounts of radium, uranium, and thoriun, 


most of which remain in the fly ash or bottom ash after combustion. 
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Thus, in terms of "total curies" sizable amounts of natural radio- 


activity are discharged from fossil-fired power plants. Because 
of the physical form of this natural radioactivity (bound in fly 


ash or clinkers) and its low specific activity, there is thought to 


be almost no health hazard potential from this material. 


Impacts Associated With Fuel - Table 9.2-2 indicates the 


estimated annual fuel consumption rates of each alternative for a 


1,200-megawatt installation. The indicated rates result in 


significant differences in terms of the quantity of fuel required for 


mining and transportation. 
Due to the nature of the formation of uranium deposits, 


significant quantities of uranium are usually found in concentrated 


deposits involving relatively small areas of land. The current U.S. 


industry average® requires that approximately one ton of uranium ore 
be mined and milled in order to produce about 4 pounds of U,0,- The 


current industry split? between the two methods of mining is 55 percent 


underground mining and 45 percent open-pit mining. A 1,200-megawatt 


nuclear installation requires about 200 tons of U0, per year. There- 
fore, based on the current industry averages, approximately 100,000 


tons of uranium ore would have to be mined and milled. 


The transport of fabricated fuel containing slightly enriched 


uranium to a plant site involves only minimal impact. A 1,200-megawatt 


unit would require only 5-10 truck shipments per year. 


“Fuel Trac Quarterly Report, April 1972, page I-l. 
tstatistical Data of the Uranium Industry, U.S. AEC, Grand Junction 


Office, January 1, 1972, p. 32. 
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A base-load 1,200-megawatt coal-fired plant would require 
that 3.5 million tons of coal be mined and transported to the plant 
site. Based on current industry averages,” about one-half of this 
coal would be strip-mined and the remaining one-half would be mined in 
underground mines. 

Transport of this coal would require that approximately 
35,000 100-ton railcars be moved in and out of the plant each year. 

While the overall impact of each alternative type of 
generation on fuel mining and transportation differs, the environ- 
mental impact of each alternative can be mitigated with proper re- 
clamation practices. In the case of uranium mining, open-pit mining 
poses the more serious environmental impact; however, because of the 
relatively small concentrated areas in which uranium ore is found, 
its impact is limited. 

TVA's final environmental statement, “Policies Relating to 
sources of Coal Used by the Tennessee Valley Authority for Electric 
Power Generation," discussed the environmental impact associated with 
the mining of coal and described the policies and efforts of TVA to 
minimize these impacts. In particular, TVA's surface mining policies 
are designed to utilize a finite resource while at the same time 
making sure that the long-term productivity of the land will generally 
be equal to or greater than its premining productivity. 

From the standpoint of the impact on transportation of 
fuel, the quantities associated with a nuclear plant are orders of 
magnitude less than fossil-fueled plants. However, the scale of a 


eMineral Industry Survey, U.S. Department of the Interior, Bureau of 
Mines, September ll, 1972, p. ll. 
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material-handling operation is not judged to be a major overriding 
consideration since in most cases the transport of such material | % 
would utilize existing rail, highway, or waterway facilities. = 
Waste Disposal - Offsite disposal would be required for = 
radioactive material. A 1,200-megawatt plant would require 5 to 10 
rail shipments per year of spent fuel to reprocessing plants. Approxi- 
mately 30,000 kilograms of fissile material--depleted uranium and 
plutonium--would be recovered from the spent fuel with a portion of 
the remaining fission products requiring permanent disposal by the 
fuel reprocessor. For other plant-associated low-level radioactive 
wastes such as demineralizer resins, evapeentor bottoms, and debris, 
approximately 10 to 20 truck shipments per year would be required. 
A 1,200-megawatt base-load coal plant would require a land- 
fill area of sufficient size to dispose of approximately 1/2 million 
tons of ash per year. Over the life of the tank about 5,000 acre-feet 
of storage would be required for ash disposal. If 50, scrubbers are 
employed, special precaution would be required to assure that the 
resulting toxic residual does not escape from the storage area. 
Land Use — The land required for a nuclear plant is principally 
a function of exclusion radius. The exclusion radius does not vary. E 
significantly between a l-unit plant or a 4-unit plant. Consequently, f | 
assuming cooling towers are used for auxiliary cooling, the 800-1,000 : | 
acres indicated on table 9.2-2 would accommodate a 1,200-megawatt or 
5,000-megawatt installation. The land requirements would be somewhat ' 
different if cooling ponds or spray canals were used. The configuration | 


of land ownership and site characteristics could also increase land | 
requirements above these figures for a particular selected site. | 
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The area served by TVA has a relatively low population 
density. Baceuse of this, TVA has flexibility in the siting of all 
generating plants so that the location of a generating facility can 
be selected to be compatible with its surroundings and existing land 
use. Nuclear plants are, in general, compatible with most existing 
land use and can be located in remote areas of the Tennessee Valley, 
if desired. 

A 1,200-megawatt base-load coal-fired installation requires 
about 800-1,000 acres. Such an installation would generally be 
compatible with existing industrial land use. 

Aesthetics - The most significant features of a nuclear 
installation are perhaps the visual impact from cooling towers and the 
resulting plumes, while for a coal-fired project, tall stacks, cooling 
towers and plumes, fuel storage facilities, and massive structures 
have a significant visual impact. 

Noise - There are some noise levels associated with switch- 
yards that are generally common to each alternative, but in general, 
the size of the plant site reduces noise levels at site boundaries to 
acceptable levels. 

For the coal-fired plant, a major source of offsite noise 
is the coal-handling equipment. Nuclear plants eliminate this source 


of noise. 


9.2.0.5 Conclusion - The following conclusions form the basis 
fur the recommendation of the preferred type of alternative generation 


for the 1980-82 period: 
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1. From the standpoint of fuel availability coal and nuclear 


fuels are available and involve significantly less risk a 
of supply than oil-fired plants. The uncertainty of a > 
reliable source of oil precludes serious consideration 

of an oil-fired unit at this time. There is no evidence 

to indicate natural gas will be permitted for base-load ~— 
power generation, and consequently it is not considered as —_ 

a viable alternative. — 


2. At this time, the most feasible method of providing base- 
load coal-fired capacity while meeting SO, emission standards 
based on today's technology and fuel availability appears to 
be by the use of low-sulfur coal. 


3. System needs dictate the need for base-load capacity additions. 


4, <A nuclear plant has an annual economic advantage of approximately 
$55 million over a low-sulfur coal-fired alternative based on a - 
2,500-megawatt installation. 

5. The potential environmental impacts of nuclear plants are 
considered to be less than other base-load capacity because 


(1) nuclear plants have no significant SO NO.» or particulate 


ds 


emissions; (2) nuclear plants require less land than comparably 


sized base-load fossil plants; (3) nuclear capacity involves 
| less of an environmental impact from mining and transportation 
because of smaller quantities and the concentration of eres 
| deposits; (4) nuclear units produce a substantially smaller 


volume of waste material requiring disposal than fossil even 
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though care must be exercised in the handling and disposal of 
nuclear wastes; and (5) a nuclear plant results in cleaner, 
quieter, more aesthetically pleasing power plant installation. 
The radioactive releases from a nuclear power plant during 
— normal operation can be held well within applicable standards with the 
| application of current technology. Consequently, these releases are 
considered to be an insignificant environmental factor in the com- 
. parisons of alternatives. 
Thus, from the overall consideration of feasibility, cost, 
and potential environmental impact, nuclear plants are judged to pro- 
vide the preferred type of base-load capacity addition now available 


to meet TVA's power supply requirements for the 1980-82 period. 
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9.2.1 Selection of Candidate Areas - The TVA Act requires that an 


ample amount of low-cost electricity be provided throughout the area in 
which TVA conducts its operations. This responsibility requires the 
need for ongoing studies covering all aspects of the TVA power program. 
As an integral part of this program, studies of sites suitable for 
location of generating facilities is essential. In order to meet the 
peak load periods projected, TVA will have to increase its generating 
capacity a substantial amount in the foreseeable future. This large- 
scale growth reduimanent will demand the identification of many suitable 
sites. In planning ahead to meet future load growth, the selection of 
the preferred site for a particular facility involves the best balance 
of the engineering, economic, and environmental factors related to the 
sequence of TVA's power system development. Numerous candidate sites 
will continue to be considered in subsequent siting studies as appro- 
priate as part of the continuing process to determine the best location 
for adding electrical generating plants to the TVA power system. 

Since the late 1940's, TVA has conducted studies of suitable sites 
for new power facilities. Through the years, siting requirements and 
considerations have evolved to meet changing technology. Throughout the 
1950's, most of TVA's capacity additions were 125- to 275-megawatt coal- 
fired generating units whose principal siting constraints relate to the 
environmental effects of emissions and the economic factors associated 
with the balance between the construction of transmission lines and the 
costs of transporting coal to the site. The size of TVA's system, plus 
the technological advances of the electrical manufacturing industry, 
enabled TVA to install successively larger coal-fired units, thereby 
realizing the economics of larger units. Siting considerations for 


these larger units were essentially the same as for smaller units. 
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The TVA siting procedure is designed to meet its responsibilities 
to provide an ample supply of electrical energy throughout the region. 


Studies are initiated on a timely basis to: 


1. Identify the portion of the system in which a particular 
capacity addition is most desirable. These studies are 
based primarily on projected load and supply requirements 
of various regions and include an assessment of the trans- 

—— mission flexibility. The results of these studies indicate 
the priorities to follow in further investigations. 

2. Identify and investigate feasible sites in the areas of 
study based on the priorities established in (1) above. 


The establishment of priorities takes into account the 


total power program and considers requirements of pre- 
viously committed capacity and the constantly changing 
lead-time requirements that are now evolving. 

3. Perform detailed site studies and gather onsite data for 

7 possible candidate sites on a schedule consistent with the 

\ | requirements of the capacity addition being considered. 

4, Evaluate candidate sites and select the preferred site based 
on the investigations performed in (3) above on a time 
schedule consistent with the inservice dates of the specific 


capacity addition under study. 


Historically TVA's siting studies have been conducted to meet the 
requirements of the type of capacity being considered for installation. 
With the selection and addition of nuclear capacity these investigations 


have become more intensive to meet the stringent engineering requirements 


of nuclear power plants and the associated environmental considerations. 
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The TVA site screening process identifies the more favorable sites 
after considering such factors as access, proximity to transmission 
interconnections, flooding conditions, topography, seismology, and 


potential environmental impacts. The more favorable sites are pursued 


taking into account priorities set from regional load and supply factors, 


long-range transmission planning, and the allocation of available resources. 


In this manner the expensive and time-consuming process of gathering 
sufficient detailed site-related data to ascertain site feasibility is 
kept abreast of current needs. 

The TVA power system is a winter and summer peaking system with 
the highest annual peak loads in the TVA service area usually occurring 


between November and March. Historically, about 25 to 30 percent of 


TVA's total peak requirements have been concentrated around the major 


load centers of Nashville, Memphis, Knoxville, Huntsville, and Chattanooga. 


In addition, the AEC requirements at Paducah and Oak Ridge have con- 
tributed significantly to TVA's peak demands. The TVA system has 
numerous interconnections with other systems and exchanges seasonal 
capacity with three interconnected systems. 

The vast majority of seasonal exchange is in the western part 
of the TVA system and acts as a load center during the summer months when 
TVA supplies power and as a generation source in the winter months when 


TVA receives power. With the widely dispersed load centers within 


TVA and the seasonal exchange requirements with systems having summer 
peaks, TVA's transmission system network is by necessity extensive, 


and its future development is affected by the location of generating 


sources. 
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An essential part of TVA's siting process is designed to minimize 


this heavy investment by locating generating facilities in those 


areas of the system where forecasted demands require additional generating 


capability. This avoids the necessity of constructing long transmission 
lines from areas of surplus generation to serve the load centers of 
other areas, thus reducing transmission investment, associated losses, 
and environmental impacts associated with transmission lines. In some 
parts of the country the relationship between load and supply has become 
less important with the advent of EHV transmission; however, because of 
the size of the TVA service area and the large investments involved, the 
geographic relation of generation to load has been and continues to be 
an important siting consideration and is a principal factor used to 
establish area investigative priorities. 

In order to study load growth and the general power flows in 
the system and to determine the effects of the specific. 
location of power generation sources, the TVA power system has been 
divided into five study areas. These areas as shown in Figure 9.2-1l 


coincide roughly with the five TVA Power Marketing districts (Western, 


Central, Eastern, Alabama, and Mississippi) and divide the system according 


to the concentration of load centers (Memphis; Nashville; Knoxville; 
Chattanooga and Huntsville; and Muscle Shoals and Mississippi). While 
these areas are shown individually, the system is not in fact divided 
since these areas are strongly interconnected with transmission lines. 
Figures 9.2-2 and 9.2=3 are graphical representations of the 
winter and summer load and supply analysis of these areas. They 
present the projected peak requirements (load and reserves) and TVA's 


capability of supplying these loads based on the total committed 
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generating capability installed prior to the Hartsville plant, 


including the effects of existing interchange agreements. As e 


indicated, the load growth in areas 1, 2, and 5 (Western, Central, _ 
> 

and Mississippi areas, respectively) are roughly comparable with system = 

| 

trends, but with no scheduled additions in generating capability 


I 
| 
! through 1979, the new demands could exceed the areas' generating 
4 
’ ; 
i. resources. 
| 

{ 


This trend is most accentuated in area 2 where the deficits in 


generating capabilities exceed 4,500 megawatts by the winter peak of 


1981 and approximately 6,000 megawatts by 1985. Areas 1 and 5 which 


have large seasonal swings are in basically the same situation as area 2 
but to a lesser degree. Areas 3 and 4 (Eastern and Alabama areas) have ; 
capability resources in excess of projected demands with one exception-- 


analysis of areas for winter 1985 shows a deficit of approximately 


600 megawatts. Therefore, from area load and supply analysis, area 2 


was a principal candidate area for future generating resources during the 


1980-82 period. 
Although meeting the projected area 2 load requirement is of 


first priority, the needs of areas 1 and 5 cannot be overlooked. During 


the 1980-82 period these areas will demand sizable amounts of energy to 
Y 


meet interchange commitments and seasonal requirements. Although trans- ; 


mission proximity is an important consideration studies cannot be solely 


| 
established on the basis of one area's requirement but must be examined | 


from the standpoint of system stability and reliability. Therefore, two 


basic considerations in site location studies are: 


1. Proximity to projected high load growth areas, and 


2. System transmission stability and reliability associated with 


requirements existing and projected 
| 


' 
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Based on the load and supply situation and the seasonal exchange 
requirements, areas 1, 2, and 5 were judged to represent the more 
- desirable area locations - areas 1 and 5 due to seasonal exchange 


requirements and area 2 based on generation deficits. 


9.2.1.1] Areas 1 and 5 - These areas exhibited significant 


deficiencies in the 1980-82 study period, but to a lesser extent than’ 


the area 2 requirements. However, much of the western portion of the 


area served by TVA (areas 1 and 5) is included in an area in which the 


seismic conditions are not clearly defined. This area is in close 
proximity to an area in which major seismic activity has occurred as 
recently as the early 1800's. This area has been under study by 


TVA and its consultants to define the seismic conditions in the area. 


A report entitled Relationship of Earthquakes and Geology in the West 
; | Tennessee and Adjacent Areas was submitted in June 1972 to AEC's 


Director of Regulation for consideration in determining the seismic 


a ee et: 


design criteria for this area. 


In November 1973 letter to the Chairman of the U.S. Atomic 
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Energy Commission the Advisory Committee on Reactor Safeguards (ACRS) 
stated their belief that the intensities proposed by TVA and its 
consultants appear to be reasonable for the section of the western 
portion of the TVA service area in question and should provide a 
satisfactory basis for the development of seismic design 

parameters for specific sites in the area. Consequently, while the 
specific seismic design parameters for sites in the western portion of 


the area served by TVA are still not defined, the basis for their 


definition appears to be acceptable to the AEC. 
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ed However, with the award of the nuclear steam supply system 
contract in December 1972 the design of this plant had progressed to 
the point that to revert to a site in the western portion of the TVA 


system without clearly defined seismic parameters would result in 


significant plant delays. 


standardize the design of this project. 


In fact, by November 1973 TVA had made a major commitment to 


After several months of 


discussions, TVA issued a letter of intent to the General Electric 
Company for a contract to design six buildings of this plant in accordance 


with General Electric's standard safety analysis report which was 


docketed by the AEC. This approach is consistent with the announced 


standardization policy of the AEC for improvement in the overall 


licensing process and schedules on nuclear plants. To revert to a 


site in an area where the seismic criteria is undefined would likely 


be inconsistent with the standardized plant approach. This would be 


contrary to the standardized approach and could seriously delay, not only 


the design of the project, but the licensing activities of this 


project. The total impact on the project schedule is judged by TVA 


to be intolerable and extremely costly. 


As a result, areas 1 and 5 are not the preferred area 


to locate this generating project. 


9.2.1.2 Area 2 - The previously discussed load and supply 
analysis indicated this area as developing the primary needs for generating 


resources during the 1980-82 time period. This, in combination with its 


known seismic requirements made area 2 the primary area of concentrated 


study for the preferred location. Figure 9.2-4 shows the area roughly 


defined as area 2 and the sites identified in the area. 
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9.2.2 Selection of Candidate Sites = Since 1970 studies have been 
conducted in area 2 with a total of 48 sites being identified through 
FY 1972 (see Figure 9.2-4). In July 1972 TVA concluded the first phase 
of investigations in area 2. These studies were based on each site's 
conformity to the stringent requirements for present-day generating 
plants. Included in the preliminary screening processes were the 


following: 


1. Map reconnaissance, aerial survey, and field reconnaissance 
2. Land use and ownership assessment 
3. Proximity to existing transmission lines 
4, Site access - rail, highway, barge 
5. Proximity to population centers 
6. Seismology 
7. Availability of cooling and/or makeup water and water use 
compatibility 
8. Topography of the site 
9. Flooding conditions 
10. Foundation conditions 


ll. Proximity to significant recreational, wildlife, or cultural areas 


On more detailed study it became apparent that some of the 48 
sites were not economically suitable for the development of a nuclear 
plant due to such factors as low plant grade, land use conflicts, and 


inadequate foundation conditions. Four sites were found to meet the 


requirements of a h—-unit nuclear plant and were judged to be superior to 


other candidate sites after considering the above factors. These were 
the Antioch and Hartsville sites on the Cumberland River and the 


Council Bend and Rieves Bend sites located on the Duck River. 


6 
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The general location of these sites is shown on Figure 9.2-5. 

The discussion of the four candidate sites is limited in scope 
to the principal factors related to the selection of the preferred 
site. The information reported in this section corresponds to the 


information and data which was available at the time TVA evaluated the 
candidate sites and selected the Hartsville site as the preferred 


site. Therefore, the Hartsville site characteristics presented in 


this comparison may differ from information described in other sections 
of the environmental statement which was obtained as a result of the 


more intensive Hartsville site investigations performed after Hartsville 


was selected as the preferred site. To date these more intensive studies 


of the Hartsville site have not revealed any significant changes in 


site characteristic or previously undetected factors which would alter the 


Selection of the Hartsville site as the preferred site. 


9.2.2.1 Site Descriptions - Antioch site is located on the north 


shore of the Old Hickory Reservoir at Cumberland River Mile 259 in 
Sumner and Trousdale Counties, Tennessee, approximately 6.5 miles 
southwest of Hartsville, Tennessee (see Figure 9.2-6). The site would 


consist of approximately 950 acres of moderately rolling terrain, most 


of which is densely wooded. Ground surface elevations range from 445 


along the reservoir to over 600 feet above mean sea level at a hilltop 


near the western boundary of the site. 
An aerial photograph of this site indicating the basic 4-unit 


plant outline is shown in Figure 9.2-7. Highway access to the site would 


require less than 1 mile of new road from U.S. 231. Railroad access 


ve 
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would be provided with the addition of 8.6 miles of connector track to the 
L&N Railroad, north of the site. The Cumberland River is navigable from 
- its mouth to the site, and therefore barge facilities are feasible at this 
site. The smallest downstream lock is at the Old Hickory Dam (84 feet 
by 400 feet). 
The Hartsville site is located on the north shore of the Old 


Hickory Reservoir at Cumberland River Mile 285, in Smith and Trousdale 


Counties, Tennessee, approximately 5 miles southeast of Hartsville 

| | Tennessee (see Figure 9.2-8). The site would consist of approximately 
1,400 acres of rolling terrain with surface elevations ranging from 460 
to 560 feet above mean sea level. An aerial photograph of this site 
indicating the basic four-unit plant outline is shown in Figure 9.2-9. 
Highway access would require rebuilding about 0.5 mile of existing 
secondary road to connect the site with Tennessee State Highway 25 
located north of ee site. Rail access would require approximately 


6.4 miles of new track to connect the site with the L&N Railroad near 
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Hartsville, Tennessee. Barge facilities are feasible at this site. 

Council Bend site is located on the left bank of the Duck River 
at river mile 60 in Hickman County, Tennessee, approximately 4 miles north- 
east of Centerville, Tennessee (see Figure 9.2-10). The site would consist 
of approximately 1,400 acres of farmland, which is now used mostly for 
pasture; ground surface elevations vary from approximately 460 along the 
river to over 540 feet above mean sea level at the high ground immediately 
inland from the plant site. An aerial photograph of this site indicating 
the basic four-unit plant outline is shown in Figure 9.2-1l1. Highway access 
to the site would require approximately 2 miles of new road extending from 


Tennessee State Highway 50. Rail access would require a bridge to be 
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constructed across the river to connect with the L&N Railroad about 


3 miles east of the site. Barge facilities are not feasible at this 
site due to the nonnavigability of the Duck River. > 
> 
Rieves Bend site is located on the south shore of the proposed 
Columbia Reservoir at Duck River Mile 146 in Maury County, Tennessee, 
about 3 miles southeast of Columbia, Tennessee (see Figure 9.2-12). The es 
site would consist of approximately 1,500 acres with ground surface 
elevations varying from 630 to 740 feet above mean sea level. An aerial 
photograph of this site indicating the basic four-unit plant outline is 
| | shown in Figure 9.2-13. Highway access for this site would require about 
2.5 miles of new road to connect the site with Tennessee State Highway 50 
which connects with I-65. Rail access would require 2.5 miles of new 
track and the crossing of two embayments of the Columbia Reservoir to 
connect the site with the L&N Railroad. Barge facilities are not feasible 
at this site due to the nonnavigability of the Duck River. a 
Detailed investigations of these four sites were designed to 
cover the major site evaluation factors grouped in three basic categories-- 
transmission requirements, engineering feasibility, and environmental 
impacts. Transmission requirements and engineering feasibility are ‘ 
discussed in Sections 9.2.2.2 and 9.2.2.3. Environmental impacts are F 
discussed in Section 9.3.1. | 
9.2.2.2 Transmission Requirements - Estimates were prepared 
for the transmission line interconnections necessary to connect the | 
plant to the TVA transmission system network that would exist in the 
| 
1980-82 period at each of the four alternate sites. These estimates | 
were made to determine the number of transmission connections and the | | 
| 


general route of each. A more detailed survey and analysis would be 
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required to determine the best alternative route for each line. 
Consequently, these estimates were more indicative of the system 
electrical requirements and reflect the comparative differences 
between sites rather than the ultimate choice of transmission 
line routing for a particular site. 

System network studies indicated that at least six 500-kV 
transmission lines will be required to connect the 4-unit plant into 
the system for plant stability, reliability, and for proper distribution 
of the generation to the load centers in the area. In addition to 
these direct connections, the location of large blocks of generation 
also influences the transmission requirements in other portions of 
the system to provide the ability to transport power from one portion 
of the system to another during seasonal changes in neuer flow and 
during periods of system emergencies. This is reflected in the 
following comparative tables, schematics, and discussions of the 
transmission connections required for each site. The acreage 
associated with the required rights of way is discussed under Land 
and Land Use. 

Figure 9.2-14 shows the base transmission network configuration 
as projected for the 1980-82 period into which the plant would be 


connected. Proposed requirements for each site are as follows. 


Antioch - Figure 9.2-15 shows schematically, the connections 
required to the base system if the plant was located at the Antioch 
site. About 377 miles of 500-kV lines and 8 miles of 161-kV lines 
will be required for this site. Six 500-kV transmission lines are 


proposed as follows. 
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1&2. Bull Run - Wilson 500-kV loop single circuit - 36 miles 
3. Wilson 500-kV substation connection - 16 miles 
4, Montgomery 500-kV substation connection - 65 miles 
5. Two lines for Maury 500-kV substation 

connection = 70 miles 


6. Two lines for Maury 500-kV substation 


connection - [> miles 
Total 500-kV connections 262 miles 
Browns Ferry-Union substation connection 115 miles 


Total 500-kV requirements 377 miles 


Hartsville - The transmission connections to the Hartsville 


site shown in Figure 9.2-16 would be basically the same as those for 


Antioch, except that the transmission line mileages are slightly greater. 


The transmission lines and mileages are as follows. 


1&2. Gallatin Steam Plant-Cordell Hull 161-kV loop 
single circuit - 8 miles 


3. Bull Run-Wilson 500-kV loop single circuit - 34 miles 


4, Wilson 500-kV line No. 2 = 24 miles 
5. Montgomery 500-kV line - Té2 miles 
6. Maury 500-kV line No. 1 - 75 miles 
7. Maury 500-kV line No. 2 - {i_miles 
Total 500-kV connections 282 miles 
Browns Ferry-Union substation connection 115 miles 


Total 500-kV requirements 397 miles 
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While these six 500-kV lines and the two 161-kV lines 
satisfy the direct connection criteria, a new 115-mile 500-kV line from 
the Browns Ferry Nuclear Plant to the proposed Union Substation will be 
required. This line results from transmission system studies which 
show the need for an additional high-voltage transmission connection to 
the western part of the system during the 1980's when large blocks of 
generation are installed in the eastern or central parts of the system. 
While this line is not directly required for connecting plants located 
at the Antioch or Hartsville sites to the system, it is shown as part of 
the system connections in order to provide an equitable comparison with the 
plant locations at the Council Bend and Rieves Bend sites. 

Council Bend - Figure 9.2-17 shows the proposed connections if 
the plant was located at Council Bend. About 266 miles of 500-kV lines 
and 3 miles of 161-kV lines would be required at this site. Six 500-kV 


lines are proposed as follows. 


1&2. Maury-Cordova 500-kV loop double circuit - 23 miles 
3&4. Davidson-Johnsonville 500-kV loop double circuit - 18 miles 
S. Jackson substation connection - 80 miles 
6. Shelby 500-kV connection - © 145 miles 
Total 500-kV connections 266 miles 


Johnsonville-Mount Pleasant to Council Bend 


single circuit - 3 miles 
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| | ed Rieves Bend — At we present time, there are plans to construct 
| a 500-kV substation in Maury County a few miles north of Columbia, Tennessee-- an 
about 10 miles northwest of the Rieves Bend site. These plans include the > 
following transmission system additions. ~ 
1. Loop the Browns Ferry-Davidson 500-kV line into the Maury 
Substation. = 
2. Construct a 500-kV line to the proposed Franklin, Tennessee, Substation. 
3. Construct a 500-kV line to the Cordova Substation (Memphis area). —-— — 
4, Provide 500-161-kV stepdown facilities for the Columbia area. 
If the Rieves Bend site were selected as the preferred location 
the Maury Substation would not be built; however, the facilities 7 
planned for Maury would be relocated near the Rieves Bend site. The 
transmission facilities for the Rieves Bend site, as shown schematically 

in Figure 9.2-18 are as follows. _. 

1. Loop the Browns Ferry-Davidson 500-kV line into Rieves 
Bend in lieu of Maury - 2 miles 

2. Extend the Franklin 500-kV line into Rieves Bend instead of ee 
Maury single circuit - T miles | 

3. The Cordova 500-kV line planned out of Maury would be 
relocated and terminated at Rieves Pend, This would result 2 
in 7 fewer miles of 500-kV transmission line. 

4, A new 115-mile 500-kV line to the proposed Jackson 
500-kV substation would be constructed to serve the | 
Jackson, Tennessee area loads - 115 miles 

5. Construct a new 85-mile 500-kV line to the Wilson | 

85 mites 


S500-kV substation = | 
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Construct a 170-mile 500-kV transmission line to the 

proposed Shelby 500-kV substation in the Memphis area. 

This line will satisfy the need for an additional high- 

voltage tie to the western part of the system and may 

be substituted for the proposed Browns Ferry-Union 

S00-kV line in the transmission plans for Antioch and 

Johntown - 170 miles 
The 500-161-kV stepdown facilities originally planned 

for the Maury 500-kV substation would be provided at 


the Rieves Bend site and would serve as an offsite 


power source - QO miles 
Total 500-kV connections 379 miles 


9.2.2.3 Engineering Feasibility - The engineering feasibility 


of a site for a nuclear plant is principally a function of three primary 


considerations. 
1. Seismology 
2. Geologic conditions 


3. 


Flooding conditions 


The following discussion summarizes the results of analyses 


performed on each site to determine its feasibility. 


oeismology - Each of the four sites lies within the same 


tectonic province, the Nashville Dome. The design criteria for each 


site would be governed by a reoccurrence of a major earthquake in the 


Reelfoot Tectonic Structure west of the Nashville Dome. Analysis of a 


major earthquake reoccurring in the Reelfoot Tectonic Structure shows 


that the maximum intensity felt at the sites would be MM VII. 
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For design purposes it was assumed that the greatest accelera- 


c 
tion affecting any of the sites would be the result of a major earthquake - 
occurring on the eastern boundary of the Reelfoot Tectonic Structure. = 
Based on the envelope of attenuation curves prepared during the western 
area earthquake study, the maximum intensity at any of the sites from a 
major quake on the Reelfoot Tectonic Structure would range from a high =. 
of MM VII to a low of MM III. 

The maximum acceleration for intensities of this level was — 
estimated to be 0.14 g. On this basis all of the four sites were judged 
suitable for meeting seismic design requirements of nuclear plants. 
Geologic Conditions - From a geologic standpoint, all of the 
sites could probably be used; however, due to presence of pinnacled rock 
at Antioch and cavernous zones at Council Bend, an extensive grouting = 


and excavation program would be necessary. An adequate foundation could 


be obtained at either Hartsville or Rieves Bend at a relatively low economic 


cost. Due to the presence of bentonite seams at Hartsville, the Rieves 
Bend site offers the best geologic structure for a nuclear plant founda- 
tion. Consequently, the order of geologic preference would be: 

1. Rieves Bend 

Ce Hartsville 

3. Antioch 


4. Council Bend 


| Flooding Conditions - With the exception of Council Bend, all 
the site grades are sufficiently high to provide protection against 
flood. Because of the preliminary nature of the calculations, the 


adequacy of the Council Bend site was considered marginally acceptable. 


9.2-34 


From the standpoint of the engineering feasibility factors @ 


noted above, the order of site preference would be: 


1. Rieves Bend 
ec. Hartsville 
3. Antioch 


4. Council Bend 
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| ee 
ECONOMIC COMPARISON OF BASE-LOAD ALTERNATIVE CAPACITY ADDITIONS 
S 
8% Interest i 
Coal Fired ; 
Nuclear Low Sulfur Medium Sulfur 
Installed Capacity - net MW 2 UT320 2:533.0 2,488.5 — 
{Ca 
NPHR - Btu/kWh 9,927.0 9,070.0 9,036.0 
Fuel Cost - 4/10° Btu 20.0 60.0 45.0 — 
Investment - $/kW (net)® 335.2 300.0 341.6 
Annual Use - hours 7,000.0 7,000.0 7,000.0 ia 
Generating Cost - mills/kWh 
Investment i uel 3.7 4.2 
SO O&M 0.7 0.8 2.0 = 
i 
Totals 6.8 ; 10.35 


*all capital cost estimates include cooling towers. 


Pr ncludes estimates of 50, removal equipment capital and operating costs. 
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Table 9.2-2 


COMPARISON OF ENVIRONMENTAL IMPACTS OF BASE-LOAD ALTERNATIVE 
GENERATION FOR 1,200-MEGAWATT INSTALLATION 


Nuclear Coal-Fired 
1. Air Pollution - tons/yr. 
a. SO, emissions Negligible 42,800 
db. NO emissions 2 Negligible 33,600 
c. Particulate emissions; Negligible 3,800 
2. Heat Rejected - 10? Btu/h 
a. Total rejected 6.5-7.8 6.8 
b. Total rejectec to 
cooling water 6.5-7.8 5.7 
3. Radioactive Effluents Within Proposed trace 
Appendix I Limits 
4, Annual Fuel Consumption 200 tons U0, 3,500,000 
tons 
So b 
5. Mining Underground - Underground - 
55% 50% 
Surface — 5% Surface -— 50% 
6. Annual Fuel Shipments 
a. New fuel 5-10 trucks 35,000 
railcars 
b. Spent fuel 5-10 rail 
shipments - 
T. Waste Disposal 
a. Ash disposal - 
thousand tons/yr - 520 
b. Radioactive wastes - 
truck shipments/yr 10-20 a 
8. Land Requirements - acres 800-1,000° 800-1,000 
9. Noise Quiet Fuel- 
Installation Handling 
Facilities 
Principal 
source 
10. Aesthetics Predominant Tall Stacks, Cooling 
Feature is Tower Structures, and 
Cooling Towers, Fuel Storage Facilities 
Large, but Dominate 
(See Pootusces. cn Relatively Low- Instadlation 
following page) Profile Plant 


Structure 
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Table 9.2-2 (continued) 


COMPARISON OF ENVIRONMENTAL IMPACTS OF BASE-LOAD ALTERNATIVE 


GENERATION FOR 1,200-lMEGAWATT INSTALLATION 


“Assuming all applicable standards can be met on coal-fired. 


Based on the current trends of mining uranium and coal in the 
United States. 
“Also adequate for 4,000-5,000 megawatt installation. 
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TVA LOAD AND SUPPLY ANALYSTS 
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9.3 Environmental and Cost-Related Factors for Candidate Site Alternatives - 


9.3.1 Environmental Factors - The next major area in the evaluation 


process was the assessment of the environmental characteristics and 


potential impacts of each site. Table 9.3-1 lists a summary of the 


site characteristics for the four sites. 


Land and Land Use - The location of the 4-unit facility at any 
site will entail a commitment of land resources for the generating plant 
and the associated transmission lines. 


Based on TVA's experience, an exclusion radius of 4,000 feet was 


estimated to be adequate for this 4-unit plant. Consequently, the land 


area within the exclusion radius would be approximately 1,200 to 1,400 
acres. The actual amount of land committed could exceed this amount 
Since the actual properties acquired would depend on such factors as 


the topographical features of the site, property ownership, and special 


considerations such as road relocations. 


Land Use in the Immediate Vicinity of the Sites - Each of the 


four sites is located in an area where the predominant land uses are for 
agricultural purposes and forest development and is in an area of low 
population density. Within a 10-mile radius only minor exceptions are 
found due to relatively small community developments. Development of the 
Antioch site would impose potential impacts due to its close proximity 


to the Old Hickory waterfowl refuge areas; however, no current land use 


has been identified that would preclude the use of any of these sites 


for the location of the plant. 


ba < 
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Based on the above considerations the order of preference from 
the standpoint of existing land use compatibility in the immediate 


vicinity of the sites is: 


1. Hartsville 
2. Council Bend 
3. Antioch 


4. Rieves Bena 


Transmission Land Use —- Preliminary analysis of new transmis- 
Sion lines that would be required to interconnect the vlant to the system 
shows the right of way requirements at Council Bend would be approximately 


30 percent less than at the other sites. Unlike the complete alternation 


| 
| 
| 


| and commitment of land use for a generating plant, transmission rights 


of way involve cnly minor restrictions of present land uses. Except 
for the safety restrictions (no structures, buildings, etc.) of the 
land involved in the right of way easements, the property owners may 
continue to use the land for whatever uses they wish, end in fact, TVA 


encourages continued productive uses of rights of way. 


Lo 
A 


Based on the estimated acreage of land required for transmission 


rights of way the order of site preference is: 


1. Council Bend 
2. Rieves Bend 
3. Antioch 


4, Hartsville 
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Population - Present and projected population information has been 
prepared for each site alternative and are shown in Figures 9.3-1 through 
9.3-8. 

Present population data is based on the 1970 census. Projected 
population data is based on county projections prepared by the Tennessee, 
Alabama, and Kencudg Social Sciences Advisory Committees. Each committee 
is a cooperative Federal-state group formed to agree on a common set of 
county projections for planning and development purposes based on 
projections for economic areas by the Bureau of Economic Analysis. The 
allocation of county population into the various segments was based 
on census maps and judgments from field experience. 

Populetion Distribution - Population ieteibucion curves have 
been prepared which compare the relative population concentrations for 
various radii. Figure 9.3-9 presents a comparison of each of the four 
sites and indicates the relative remoteness of the Council Bend site. 

Population trends within the site areas have been projected to 
the year 2000 to determine the areas of expected rapid development during 
the life of the plant. A comparison of growth estimates on a percentage 


basis from 1970 to the year 2000 is shown below: 


Percent Increase in Population 
10-Mile Radius 20-Mile Radius 


Antioch Ly 62 
Hartsville 3h 57 
Council Bend ran 46 
Rieves Bend 78 63 


The population increase within the 10-mile radius 18 considered to 
be the more important of the two and indicates that the area in the 


vicinity of Hartsville is expected to have the smaller increase in 
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population. However, with the possible exception of the Rieves Bend site, 
all of the sites are remotely located and have no population growth 
trends that would preclude their use. 

After considering current permanent and transient population 
distributions and projected populations to the year 2000, the overall 


ranking of the sites is as follows: 


1. Council Bend 
Oo. Hartsville 
3.  Rieves Bend 


4. Antioch 


Socioeconomic Impacts - At each of the candidate sites the construction 
of the plant will result in a large influx of workers into the respective 
areas. Significant impacts will be felt in the housing market and in the 
demand for public and private facilities, especially schools, and recreation. 

Magnitude of Impact - The construction of the plant will involve 
approximately a 9-year construction period, and during its peak 
employment period there will be about 4,600 employees at the project. 

The project manpcwer requirements as a function of time are shown 
graphically in Figure 9.3-10. 

Table 9.3-2 shows total employment, number of movers, and school 
age children for most of the construction period. The number of movers 
is based on an estimate of two categories of employees. The first 
category covers movers who are hired from outside the Nashville labor 
market area and have to move into the area to work. The second category 
covers movers within the Nashville labor market and within commuting 


distance but who choose to move for convenience or other reasons. 
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To estimate the first category of movers, the experience at 


TVA's Cumberland Steam Plant was used as a guide. Estimates were obtained Pi 


of the employment level at which workers in the various crafts began to 
be "imported" from outside the Nashville labor market. Using the esti- 
mate of availability for the five largest crafts (carpenters, electricians, 
ironworkers, steamfitters, and operating engineers) and the projected 
employment of each of these crafts, the movers in the first category were > 
estimated. This ranged from zero at the end of the first year to 2,000 
at the peak. 

A recent survey of construction employees at TVA's Sequoyah 
Nuclear Plant indicates that approximately 25 percent of the people 
moving into the area do so from a town that is within reasonable commuting 
distance. This factor was applied to the labor force remaining after 
the first category was subtracted to estimate the second category of 
movers. This ranges from 300 at the end of the first year to over 600 
at the peak. 

The total number of movers shown in Table 9.3-2 is the sum for 


the two categories discussed above and varies from 300 in the first year 


ee 


of the project to 2,600 at the peak. a 


Past surveys indicate that the proportion of movers who bring 
their families has ranged from about 50 percent to 75 percent. Comparing 
the location of each of the four sites with the other projects and taking 
into account the number of movers coming from relatively long distances, 
it is estimated that 65 percent of the movers will bring their families. 


There is approximately one school age child per family; therefore, the 


eee | oe 


number of school age children ranges from 200 after the first year to 


1,700 at the peak. 
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Housing Availability - Estimates of adequate or sound vacant 
housing in the areas considered are not available. However, the 1970 
Census of Housing reports vacant housing by availability of plumbing 
facilities. Although conventional housing is still the most desired 
type of accommodation, mobile homes are increasingly being used by TVA 
construction workers. In 1968, 20 percent of the movers surveyed lived in 
mobile homes as compared with 45 percent in 1972. Based on this trend, 
mobile homes are likely to be the predominant mode of housing at each site. 

Impact _on Scnools - School districts in and near previous TVA 
projects have used available Federal assistance to cover additional costs 
of operation. However, capital outlay costs for additional classrooms, 
equipment, and buses are beginning to cause major problems for local 
and state agencies. Previously, capital outlay expenditures were 
made which took care of the temporary impact enrollment due to construction. 
These same facilities were used later to accommodate normal growth or 
to accomplish school consolidation. 

Based on an evaluation of the probable impacts on schools and 
housing at each of the proposed sites, the Rieves Bend site would have 
the greatest adaptability to cope with the large-scale immigration. 
Rieves Bend, due to its proximity to Columbia, Tennessee, should require 
only one-fifth the number of temporary classroom facilities for schools 
as the other sites. However, mitigation of the housing impacts is a 
problem basic to each of the sites and can only be resolved by a@ vigorous 
and comprehensive housing plan. Therefore, the order of minimal socio- 
economic impact is not clearly defined and would be of little relative 
difference except in the case of schools which would undoubtedly favor 


Rieves Bend. 
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TOT 


Historica]. Significance - Based on a review of the National 
Register of Historic Places, state preservation plans, and detailed ) P ee 
onsite consultant reports” the Hartsville site was judged to have more 
potentially significant historical developments than tne other candidate 
sites. Development of Hartsville would require coordination with 
appropriate Feaceral, state, and local officials to ensure the proper 
consideration cf any structures that might be affected by plant > 
construction which ere determined to be significant under the National 
Historic Preservation Act of 1966. 

The procedures outlined by the National Park Service, Department of 
the Interior,” provide that historical and environmental considerations may 
be combined in a single document, the environmental statement, which will = 
be distributed widely for comment by appropriate Federal, state, and local 
agencies, and interested persons. After consideration of all comments 
received, a final decision can be made regarding the historical, architectural, 
arcnaeological, and cultural significance of properties within the area 
affected by the project. 

Archaeological Significance - tach of the four sites were investigated 
by TVA's archaeological consultants. The Antioch and Hartsville sites were F =" 
surveyed by Dr. C. F. MeCollough. The Council Bend and Rieves Bend sites 
were surveyed by David R. vans and David J. Ives, who are consulting 
archaeologists. These investigations consisted principally of the identification 
of archaeological sites and historic features which could be affected by steam 
plant construction and operation at each site. These investigations revealed 
that the Hartsville site is a relatively rich archaeological location and 


a. Dr. Major C. R. icCollough, Research Assistant Professor, Department of 
Anthropology, University of Tennessee, Archaeological Surveys of 
Antioch and Johntown Steam Plant sites on Old ilickory Reservoir 

near Gallatin, T’cnnessee, September 15, 1972. 


win 


b. 39 Fed. Rep. 6402-77 (197k). h 
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the most significant of the four sites from an archaeological standpoint. 

Ecology - The possible biological impacts at the candidate sites were 
assessed by TVA in cvoperation with area universities and consisted of surveys 
conducted in six major categories, including vegetation, wild land, reptile 
and amphibian habitat, upland game, waterfowl, and fisheries. Based on the 
results of these investigations, the Hartsville site seemed to present the 
least potential for ecological impacts, and ere -qatue judgments were made 
it ranked lowest of the four. In contrast, it seems to possess the highest 
ecological potential and therefore has the capacility to develop a more 
diverse and stable ecological community on the unaffected areas of the 
site. Consultants used in these studies are listed below. 


1. Vegetational Survey, Antioch Site, Dr. S. K. Ballal, T.T.U. and Allen 
Skorepa, University of Tennessee 


2. Vegetational Survey, Hartsville Site, (same as above) 

3. A survey of the Vascular plants of the Rieves Bend erea of the 
Duck River, Maury County, Tennessee, Dr. G. E. Hunter, T.T.U. and 
Donald Ott, University of Tennessee 


4, Wild Land Environmental Assessment, Roger W. Bollinger, TVA; Dr. D. H. 
Synder, Austin Peay State University 


5. Reptile and Amphibian Habitat, C. Holden Brink, TVA; Dr. Glenn Gentry 
(retired) Nashville, Tennessee 


6. Fish Population Inventory of Two Areas of the Cumberland River - 
Frank J. Bulow = R. Don Estes, Department of Biology, Teles 


Hydrology - Hydrological assessment of the Cumberland and Duck Rivers 
had not been clearly defined at the time of site assessment due to the 
potential effects of future reservoir impoundments and their operation. 
The hydrologic features of the Cumberland River sites would be affected 
by the operation of the newly constructed Cordell Hull Dam. If the 
proposed Normandy and Columbia Dams are constructed as planned, the 
hydrologic characteristics of the Duck River sites would be significantly 


altered. 
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Water Use Compatibility - The requirements of the plant would have 


potential impacts on water use in three principal ways. 


1. Alteration of the physical and chemical characteristics of the 
water in the immediate vicinity of the plant 
2. Evaporation or substantial quantities of water for operation 


of cooling towers 


3. Discharge of small amounts of radioactive liquid effluents 


An puseseient of the effect of thermal and chemical plant dis- 
charges on the waters in the immediate vicinity of the sites would 
depend upon the effect of the reservoir impoundment. Due to the 
Aer rerences in the average annual and minimum flows betvech the 
Cumberland and Duck River sites, it would be more difficult for the 
blowdow. deen cooling towers to avoid violation of current thermal 
standards on the Duck River sites. A system that cleans up and recycles 
cooling tower blowdown would likely be required at these sites to stay 
within standards. 

An evaporation loss of 150 ft/s from the closed-cycle natural 
draft cooling towers ror this plant would have adverse effects on project 
benefits for the Normandy and Columbia projects, particularly those for 
water supply and recreation. The Duck River area, particularly in the 
vicinity of Columbia, Tennessee, has experienced severe water supply 
shortages during low-flow periods in the past. The eveworeticn rate of 


150 rt>/s for this plant represents a major water use conflict with this 


need. 
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The withdrawal of this amount of water from the Columbia Reservoir 


could also result in a 4- to 7-1/2-foot reduction in the recreational 


pool elevation during dry periods. This much drawdown could detract : 
from the full recreational development of the Columbia Reservoir and 
consequently is a major disadvantage of selection of the Rieves Bend | 
site for the location of this plant. 


The effect of evaporation losses on the Cumberland sites does 


not pose the same degree of impact and could be avoided entirely by 
modification in power generation on the run-of-the-river hydro projects; 
therefore, from the standpoint of water use compatibility, the Cumber- 
land River sites are more favorable. 

The third potential impact, the discharge of radioactive liquid mm | 
effluents, will be discussed as part of the total radiological releases. 

Climatology and Meteorology - Onsite meteorological data were not 
available at any of the candidate sites at the time of site assessment. 
However, based on an evaluation of the regional climatology and known 
meteorology at TVA's Browns Ferry, Paradise, and Gallatin plants as 
well as a review of the National Weather Service data, a relative 
Judgment of the meteorological and site dispersion factors for each 
site was made. On the basis of these judgments, Council Bend and 
Rieves Bend sites would have somewhat more favorable site dispersion 
characteristics than Hartsville and Antioch. 

Radiological Impact for Normal Plant Operation - Gaseous Effluents - 
Based on the preliminary estimates of the meteorological conditions 
postulated at eech site, there is reasonable assurance that the proposed 


design objectives of Appendix I to 10 C.F.R. Part 50 for routine noble 


gas and particulate releases would be met at any of the sites. 
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Based on the combination of postulated meteorological conditions and 
the population distribution in the vicinity of each site, the estimated 
population dose within a 50-mile radius of the Council Bend site would 
have the lowest value by a factor of 2 when compared to the Rieves Bend 


and Hartsville sites and about a factor of 3 at Antioch. 


Radiological Impact for Normal Plant Operation - Liquid 


Effluents - The liquid radwaste treatment system for the proposed plant 


will meet the design objectives of proposed Appendix I. Comparison of 


the Cumberland River sites, Antioch and Hartsville, indicates little 


difference between them from the viewpoint of doses due to radionuclides 


in liquid effluents. Liquid effluents from Hartsville would affect two 


public water supplies that would not be affected by releases at Antioch. 
However, radionuclides released at Antioch would contribute a larger 
dose at Nashville, Tennessee, due to the shorter decay time. 

On the Duck River the Council Bend site is favored over the 
Rieves Bend site due to larger dilution, greater distance to the first 


water supply, and a smaller number of persons served by the public water 


supplies. 
When comparing the Council Bend site with the Cumberland River 
sites, Council Bend was judged to be a better choice even though the 


Cumberland River has a dilution flow about a factor of 65 higher than 


the Council Bend site. This is due to the smaller number of people served 


by downstream water supplies from the Council Bend site. 


While the Council Bend site could be considered more favorable 


in relation to the radiological impact due to normal plant operations, it 


should be noted that liquid radionuclide releases from all plant sites will 
be as low as practicable and well within Federal guidelines; and, therefore, 


these releases will result in an insignificant environmental impact. 
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Transportation - Each of the four candidate sites would require 
some improvements in both rail and highway access facilities to accom- 
modate the activities associated with normal plant operations. These 


operations will involve the transport of new fuel to the site, shipment 


of spent fuel to reprocessing plants, and the shipment of low-level 
radioactive wastes for offsite burial. 
One significant transportation factor in nuclear plants is 

availability of barge transportation. Barge access to the Council Bend 
| and Rieves Bend sites is not available. Development of these sites for 
i | the plant would require substantial improvements in existing highways to 
obtain a roadway base capable of supporting the overland transport of 
reactor vessels. Preliminary assessments of the alternative routes 
indicate that approximately 40 miles of road improvements would be 


required for access to Council Bend and about 80 miles for Rieves Bend. 


eee — 


Therefore, an overall assessment of the transportation facili- 
ties would favor the Cumberland River sites, Antioch and Hartsville, due 


primarily to the availability of barge access. 
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% J .3.2 Cost Factors - Cost estimates were prepared in three categories 
of site-related development costs: (1) land acquisition, (2) site prepara- 
tion, and (3) transmission costs. The total cost of locating the power 
plant at each of the candidate sites in increasing order is tabulated 


below in terms of 1972 dollars: 


1. Hartsville $108.9 million 
2. Rieves Bend 
a. With Columbia Dam $114.9 million 
b. Without Columbia Dam $120.1 million 
3. Antioch $134.7 million 


4. Council Bend $137.2 million 
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As indicated, the Hartsville and Rieves Bend sites have 
essentially the same cost of development with the magnitude of the 
— 
difference ($6.0 million) being within the accuracy of the estimate. 
In order to fully examine all foreseeable factors influencing the 
relative economic cost of developing each site, the Rieves Bend site 
The alter- 


was evaluated based on two alternative courses of action. 


natives posed are a result of the proposed Duck River Development 


v Vb 


Project. This project incorporates two impoundments of the Duck River, 


one of which is located near Columbia, Tennessee, and near the Rieves Bend 


site. With the construction of the proposed Columbia Dam, considerable 


economic savings could be realized in the areas of land acquisition 


and secondary cooling water supplies at Rieves Bend. The Rieves Bend 


cost estimate includes $8.9 million penalty for a recycling system for 
cooling tower blowdown. 

Due principally to the additional expense of an adequate 
foundation at the Council Bend and Antioch sites, the developmental cost 
of these sites would be higher than the Hartsville and Rieves Bend sites. 


While the cost of transmission facilities at the Council Bend site results 


in a savings ranging from about $13 to $20 million, it requires more founda- —— 


tion treatment and a makeup reservoir for low-flow periods and would likely 


require a recycling system on the cooling towers. These and other factors 


more than offset the transmission advantage of Council Bend. 


SUMMARY 
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From the consideration of engineering feasibility, environmental 


impact, and economics, and after assessing the merits of each site, the 
Hartsville site was judged to offer more favorable Overall characteristics 


with the least environmental impacts. Listed below are the principal | 


factors considered in arriving at this conclusion. 
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Economics 


Hartsville offers cost advantages over the other candidate sites 
which range from $6 million at Rieves Bend (with the Columbia Dam) to $28 


million at Council Bend. 


Engineering Feasibility 
From the standpoint of engineering feasibility, Hartsville 


and Rieves Bend are preferred due principally to extensive foundation 
treatment required at the Antioch and Council Bend sites. The under- 
lying geological structure generally favors the Rieves Bend site due to 
the presence of bentonite seams at Hartsville. However, removal of the 
bentonite material is reflected in the developmental cost of this site and 


is not consider2d to be a significant disadvantage to Hartsville. 


Ecology 
The Hartsville site exhibited the lowest potential for ecological 


impacts of any of the sites considered. 


Land and Water Use Compatibility 
Unlike other candidate sites Hartsville has no present or pro- 


jected land or water use conflicts. 


Historical Significance 
Based on reviews of the National Register of Historic Places, 


state coordination and onsite studies, the Hartsville site exhibits more 
potentially significant historic developments than the other candidate 


sites. 


Archaeological Significance 


Hartsville contains several mare potentially significant 


archaeological sites than the other sites considered. These “archaeological 
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sites will be explored and excavated as necessary to preserve their 
significant historical value. This activity will add somewhat to the 
cost of developing this site, but this cost has been factored into the 
development cost of the site. Thus, the archaeological features are 
not considered to be a significant negative siting factor since public 
ownership provides the opportunity for the survey and salvage of 
potentially significant artifacts that might not otherwise be realized. 
Population 

The ponulation distribution within a 10-mile radius of Harts- 


ville is second only to Council Bend and is well within the low population 


distributions of present TVA nuclear projects. 


Transmission 


The only significant disadvantage of Hartsville on a comparative 
basis would be transmission line requirements. Based on the results of 
preliminary transmission system analysis, the need for additional trans- 
mission facilities would be less at the Council Bend site. The cost of 
providing the additional amount of transmission facilities at Hartsville is 
reflected in the comparative cost estimates of each site. Even with the 


inclusion of additional transmission facilities, Hartsville offers a $28 


million savings over Council Bend. It is recognized that the use of the 


land required for the rights of way associated with the additional 135 miles 


of transmission lines at Hartsville could present some minor restrictions in 


land use. However, after considering the offsetting disadvantages of Council 


Bend in the areas of ecological value and potential land and water use 
conflicts, the net impact posed by longer transmission lines at Hartsville 
is judged to be significantly smaller. 
spsed on the predominant factors discussed, the Hartsville site 


offers the balance of the significant engineering, economic, and environ- 


mental factors and is the preferred location for the nuclear units. 
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Cumberland River Duck River 
Major Factors _ Council Rieves 
Considered Antioch Hartsville Bend Bend 
Site Characteristics 
River mile 259 385 60 146 
a a,b 
Acres required 950 1,400 1,400 1,530 
TVA-owned 0 0 0 0 
Access 
Highway - miles 
New <1.0 1.0 2.0 5.0 
Recond. @) 0.5 LO 80 
Rail = miles ; 4 
New 8.6 6.4 3.0 2.5 
Barge feasibility yes yes no no 
Transmission 
Miles - 
500 kV 377 397 266 379 
161 kV 8 8 3 ~ 
ROW - acres © 9,240 9,720 6.490 9,190 
Engineering Feasibility 
Seismic (Basically the same for all sites) 
Faulting 
Proximity - miles 2TW 36W 25NW TW 
Condition inactive inactive inactive inactive 
Detailed study reqd. no no no no 
Foundation Conditions 
Problems: Excavation Bentonite 30' cavern— None 
of pinnacled beds will ous zone serious 
rock, pos-= require care- with cavi- 
sible water ful selection ties as 
leaks, treat- of plant large as 
ment of grade 10' 
cavities 
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Table 9.3-1 


ALTERNATIVE SITES - SUMMARY OF CHARACTERISTICS 


Alternative Sites 


Grouting extensive ‘normal extensive normal 
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Table 9.3-l1 
(continued) 


X17-X20 ALTERNATIVE SITES - SUMMARY OF CHARACTERISTICS 


Alternative Sites 
c ver 


Cumberland ver 
Major Factors Council Rieves 
Considered Antioch Hartsville _Bend Bend 
Flooding 
Plant grade 510 538 510 700 
Max. possible 
flood and max. 
wave runup 492.8 520.9 513.1 648.8 
Failure in OBZ 
(coincident with 
1/2 max. possible 
flood ) 510 530 511 637 
Environmental Impacts 
Land Use Conflicts 
Present waterfowl none none none 
refuge 
Projected same none home Columbia 
development res. 
development 
Population 
10-mile radius 
1970 21,195 12,320 7,365 31,185 
2000 30,605 16,445 12,825 955530 
50-mile radius | 
1970 897 ,265 893, 360 950,955 775 875 
2000 | 1,450,255 1,403,975 801,940 1,218,075 
Nearest town 
Name Hartsville Hartsville Centerville Columbia 
Distance 8 mi - ENE 5 mi - NW 5 mi - SE 5S mi - NW 
1970 population 2,243 2,243 2,592 21,471 
Nearest major urban 
concentration Nashville Nashville Nashville Nashville 
Distance 33 mi - WSW 43 mi - WSW 46 mi - ENE 4O mi - NNE 
48, bbs 48 , bbs 48 , bby U8 , bbls 


1970 population 
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Table 9.3-l1 
(continued) 


X17-X20 ALTERNATIVE SITES —- SUMMARY OF CHARACTERISTICS 


Alternative Sites 


Cumberland River Duck River 

Major Factors Council Rieves 

Considered Antioch Hartsville Bend Bend 
Construction Enployment | 

7T-1/2-year avg. 2,400 2,400 2,400 2,400 

Peak 4 5600 4,600 4,600 4 600 
Total Population Increase 

7-1/2-year avg. 2,750 2,750 2,750 2,750 

Peak 6,000 6,000 6,000 6,000 
Housing Availability 

No. units - i970 >800 >800 >700 >700 


Impact on Schools 


Portable classrooms 


" 
\ 
en. eee _¥4 


needed at peakf 50-60 60 50 10 
Historical Sites 
iio. of sites& 2 a none 16 
Distance to nearest 4 mi 2 mi - 5 mi 
Archaeological Sites 
| | No. of sites 2 ? = y) 
4 No. of surface 
indicators 2 9 2 - 
Ecology 
Vegetation No rare or No rare and No rare and No rare and 
unusual endangered endangered endangered 
species. species. species. species were 
Site consists No significant No unique observed. 
of mostly ecological plant habitat No unique 
exposed lime- losses. or community. floral asso- 
stone, thickets, About half ciation. No 
and wood lands. the area is significant 
No significant wooded-— ecological 
ecological remainder is losses. 
losses. in agriculture. 
Wild land Low wild land Low wild land High wild No significant 


value. value. land value. impact. 
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Table 9.3-1 
(continued ) 


X17-X20 ALTERNATIVE SITES - SUMMARY OF CHARACTERISTICS 


Alternative Sites 


Cumberland River Duck River 
Major Factors Council Rieves 
Considered Antioch Hartsville Bend Bend 
Ecology (cont'd) 
Mammals and birds Low habitat No signifi- High habitat High habitat 


diversity. 
No signifi- 
cant impact. 
Reptiles and No rare or 
; amphibians endangered 
species. Low 
| ecological 
| value. 
! 
| Upland game No rare or 
» endangered 
*4 species. 
Ranks thirds 
in hunting 
value. 
Waterfowl Least sig- 
nificant 
impact. 
Fisheries No rare or 
endangered 
species. No 
significant 
impact. 
Hydrology 
Streamflow - rt?/s 
Mean daily 17,500 
| Min. daily 210 
| Proximity to Support Facilities 
| | Reprocessing Plants 
(road miles +10) 
| yy. Barnwell, SC 430 
: £) Morris, IL 410 
a ae West Valley, NY 645 


cant impact. 


No rare or 
endangered 
species. 
Minimal 
ecological 
losses. 


Ranks lowest 
in hunting 
value. No 
significant 
impact. 


No signifi- 
cant impact. 


No rare or 
endangered 
species. No 
significant 
impact. 


17,000 
560 


435 
415 
650 


diversity. 
No signifi- 
cant impact. 


No rare or 
endangered 
species. 
High eco- 
logical 
value. 


No rare or 
endangered 
species. 
Highest site 
in hunting 
value. 


Highest 
impact would 
occur. 


One rare 
fish species 
may exist. 
High habitat 
diversity. 


3,100 
325 


435 
470 
T05 


diversity. 
No signifi- 
cant impact. 


No rare or 
endangered 
species. 
High eco- 
logical 
value. 


Second 
highest site 
in hunting 
value. 


No signifi- 
cant impact. 


No rare or 
endangered 
species. 
High habitat 
diversity. 


1,710 
135 


395 
450 
685 
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Table 9.3-1 


(continued) 


X17-X20 ALTERNATIVE SITES - SUMMARY OF CHARACTERISTICS 


Alternative Sites 


. umberland River uck River 
Major Factors Council Rieves 
Considered _ Antioch Hartsville Bend Bend _ 
Offsite Disposal 
Facilities 
(road miles +10) 
Barnwell, SC 430 435 435 395 
Morehead, KY 275 280 340 320 
, Economics —- $ x 10° (1972 Dollars) Without With 
| Col Dam Col Dam 
Land and asso- ee 
| ciated cost 1,085 1,106 1,712 3,319 215 
! Site preparation 54,933 25,081 73,5358 42,0472 ho,op7h 
| Transmission 78,675 81,715 61,960 T4692 74,692 
| | Total 134,693 107 , 902 137,207 120,058 114,929 
| | Mineral rights - 1,000 = _ = 
Total site cost 134,693 108,902 137,207 120,058 114,929 
| Difference 255791 base 28,305 11,156 6,027 


~~ ee ee ee, 


a. Does not include requirements for makeup water reservoir. 

Assumes Columbia Dam not constructed. 

c. Also requires rail bridge across river. 

d. Also requires crossing two Columbia Reservoir embayments, 

e. Based on 200-foot right of way width for 500 kV, 100-foot right of way 
for 161 kV. 

f. Cost per portable classroom - $15,000. 

g. Sites identified in the National Register of Historic Places 
and those identified in field investigations. 

h. Includes estinated operating cost for recycling system. 
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_ 
! Table 9.3-2 = 
| 
| TOTAL CONSTRUCTION EMPLOYMENT, ‘TOTAL MOVERS, = 
AND ASSOCIATED POPULATION AND SCHOOL AGE POPULATION = 
ea 
Time Population Increase 
Period Employment Movers School Age Total ue 
> 
1 1,200 300 200 700 > 
2 2,700 1,100 700 2,500 
ae 
3 4,000 2,100 1,400 4,900 
4 4 5600 2,600 1,700 6,000 
y 3,700 2,000 1,300 4,600 
6 1,700 700 450 1,600 
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POPULATION DISTRIBUTION 
VARIOUS RADII = 
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MANPOWER ESTIMATES FOR TWO 
2-UNIT NUCLEARCPLANTS 
AT COMMON SITE 


‘ 


10.0-1 


10.0 Evaluation of Alternatives for Plant Systems 


In order to minimize the impacts to the environment of the Hartsville 
plant, care was taken to select proposed systems for the plant which 
give the maximum protection to the environment which can reasonably 
be proviced. To ensure this, systems which had potential adverse 
environmental effects were submitted to the analysis which balanced 
the economic costs against the reduction in environmental impacts. 


This approach followed closely the procedures set out in the AEC 


| Regulatory Guide 4.2 for selection of subsystems for nuclear power 


generating facilities. Maximum use was made of various organizations 
within TVA to assure an integrated interdisciplinary approach in the 


selection of the optimum systems. 


This chapter describes the environmental, economic, technical, and 
other factors considered in the selection of the proposed systems to 
assure adequate reliability and environmental protection at the most 
reasonable cost. The systems which were subjected to these analyses, 
along with the corresponding sections of this chapter which deal with 
each system, are shown below. 

10.1 Heat Dissipation 

10.2 Cooling Tower Blowdown Treatment 

10.3 Water Makeup Plant Demineralizer Spent Regenerant Treatment 

10.4 Filter Plant Sludge Treatment 

10.5 Biocide Treatment System 

10.6 Sanitary Waste Systems 


10.7 Liquid Radioactive Waste Treatment 
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10.8 Gaseous Radioactive Waste Treatment 
10.9 Plart Water Intake System 
10.10 Plant Liquid Discharge System 
10.11 Transmission Line Routes 
10.12 Access hailroad 
The introductory paragraphs of these subsections contain summary 
descriptions of the rationale employed in the selection of the 
proposed system. The remainder of each subsection contains detailed 
descriptions of the alternative systems considered, their relative 
environmental impacts, and the detailed benefit/cost information used 
in the selection analysis. A cvpieah orange ion of a section dealing 
with an alternative system would be as follows. 
10.1 Heat Dissipation Alternatives 
10.1.1 Rationale for Selection of Proposed Heat Dissipation 
system Alternatives 
10.1.2 Descrirtion of Alternative Designs Considered in Addition 
to the Proposed System 
10.1.3 Evaluation of the Environmental Impact of the Alternative 


Designs 


The benefit/cost information is given, first in detailed narrative discussion 
and then summarized in tabular form. The organization of the discussions 

and tables closely follow the organization set out in Tables 3 and 4 of 

the AEC Regulatory Guide 4.2. Discussion subsection numbers correspond 

to numbering in the tables for that section (e.g., subsection 10.1.3.1.1 


would correspond to section 1.1 in the tables for section 10:1) In 


10. 0-3 


most cases, the method of analysis and units of measure of impacts 
are as described in the guide. In cases where other units and methods 


of analyse. are used, these are identified. 
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10.1 Heat Dissipation oystems 


10.1.1 Rationale for Selection - The flow in the Cumberland 


— 
River at the proposed plant site is frequently too small to permit - 
open-mode cooling for four nuclear units within the current environ- 
mental temperature limits of 86.9° F. maximum and 5.40 F. rise. aa 
Alternatives considered were natural draft wet towers, mechanical = 
draft wet towers, spray canals, cooling lakes, and mechanical draft a 

wet/dry towers. In addition, other alternatives were investigated pees 
but were found to be infeasible. 

> 

The natural draft wet cooling towers were selected as the optimum - 
system balancing the economic costs and reduction in environmental ais 
impact. Details of this design are given in Section 3.4. Natural i 
draft wet cocling towers are less expensive than spray canals, cooling = 
ponds, or wet/dry mechanical towers. The cooling lake is eliminated 
because of the cost, the large amount of land required, the loss of 
several historic sites, and potential ground fog problems. The wet/dry 
towers are considered unfavorable because of high cost and the limited 
reduction in environmental impacts. The spray canal is considered = 


unfavorable because of costs, relatively large land use effects, lack 
of significant improvement in environmental impacts, and aesthetic 
undesirability. 

Mechanical araft wet towers are approximately $10 million less 
expensive than the natural draft towers. The mechanical draft towers, 
however, have larger land use effects; and the towers are considered 
aesthetically unfavorable. The largest factor, however, which influences 


the choice of the proposed system is potential for fogging and icing. 
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A TVA study sk.owed that the mechanical draft towers could potentially 
= induce ground fogs which would affect land transportation approximately 
= 1,695 hours per year when considering the five most likely hours of 
fogging each day, while natural draft towers would essentially elimi- 
nate such fogging. The additional cost of natural draft towers is 
considered to be more than offset by their associated reduction in 
fogging potential. Moreover, land use effects for natural draft 


towers are lower than for any alternative considered. 


10.1.2 Alternative Designs - In addition to the natural draft 
towers described in Section 3.4, the following alternatives were 
evaluated. Some additional performance, design, and cost data are 


included in Tables 10.1-1 through 10.1-5 for comparison. 


10.1.2.1 Mechanical Draft Wet Towers - The mechanical draft 

wet tower system studied employs a total of eight wet-only towers. 
| The towers are arranged as shown in Figure TO.1=1. Each tower has 1 
cells and is about 600 feet long, 70 feet wide, and 70 feet high. Each 
cell has a fan powered by a 200-horsepower motor. The towers are 
separated by avout 600 feet in both length and width and are oriented 
parallel to the prevailing summer wind, which is from the south-southwest, 
in order to minimize recirculation through towers. 

Cooling ia mechanical draft towers is achieved by the same 
mechanisms as were described in Section 3.4 for natural draft wet towers 
except that the air flow is forced by the mechanical fans rather than 
the induced natural draft. The heat transfer process is identical to 


the natural draft towers. Mechanical towers consume amounts of water 
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comparable to che natural draft towers due to evaporation and drift. 
The mechanical towers develop plumes similar to natural draft wet 
towers but form the plumes much closer to the ground thereby increasing 
the chances of their reaching the ground and causing an impact on the 
neighboring environment. 

The mechanical towers require a significant amount of power 
to operate resulting in high operation costs. These costs are offset 
somewhat, however, in that in the mechanical towers the air flow is 
regulated by the fens and not by environmental conditions. This would 
allow more efficient cooling under many conditions which would result 
in lower Backseeusares on turbines and higher turbine generator out put 
than the natural draft towers. Mechanical towers are a proven and 


reliable means of effective heat dissipation. 


10.1.2.2 Cooling Lake - Topography at the Hartsville site is 
not suitable for construction of a lake wach: is large enough to dissipate 
all of the waste heat from this 4-unit plant. Some additional means of 
heat dissipaticn is required. This scheme uses a 4 ,200-acre lake 
supplemented by a spray canal, as shown on Figure 10.1-2. The lake is 
formed by construction of a dike about 4,000 feet long on Wilburn Creek 
and a dike about 6,U00 feet long on Dixon Creek. Another dike about 
8,000 feet long is located 500 feet south of the first dike on Dixon 
Creek. These two dikes form a channel which contains about 225 spray 
modules. Norma: water surface elevation is 520 feet. Hot water from 
the plants would discharge into the lake just north of the dikes on 
Dixon Creek. It flows clockwise around the island in the center of the 


lake, then passes through the channel containing spray modules before 
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reentering the plant. During floods, excess water eeee the lake by 
flowing over the dike on Wilburn Creek and into the Cumberland River. 
Circulation time through the lake is on the order of 10 days. There 
is no drift from a cooling lake; however, there would be some drift 
from the spray modules. 

The cooling lake dissipates heat from the condenser cooling 
water to the atmosphere by the natural processes of convection, radia- 
tion, and evaporation. A relatively large lake surface area is required 
to provide adequate air-water contact. At the Hartsville site the lake 
would be supplemented by spray modules to provide adequate heat dissi- 
pation capability. The warm water is sprayed into the air where the 
interaction with the air acts in the same manner as the water-air 
contact in cooling towers with convection and evaporation providing the 
cooling mechanism. This alternative would have a greater amount of 
evaporative water loss than the tower schemes because the solar heat 
added to the lake mist also be dissipated. Evaporation from the lake 
and spray modules would give a high probability of exound fog problems 
in the area. 

The cooling lake with spray canal is considered to be a 


reliable and proven method for effective heat dissipation. 


10.1.2.3 Spray Canal - This scheme would require a total of . 
about 702 spray modules in a spray canal laid out as shown on Figure 
10.1.3. The canal would be about 19,000 feet long. Normal water surface 
in the canal would be at elevation 482. Width of the canal would be 
about 280 feet at the water surface expect for a section of the canal 


which does not contain spray modules. This section of the canal would 


A) 
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lie just east of tne plants and would be about 170 feet wide at 


the water surface. 


Va 


The configuration of the spray modules varies among a 
manufacturers. The layout stuaded is based upon a module having 
four spray nozzles in line, with a 40-foot-diameter spray pattern 
for each nozzle. Fach module thus requires a space 160 feet long 
by 4O feet wide. The modules are arranged six abreast in the canal, 
with 160 feet of canal length required for each row of six modules. | = 

Cooling for this scheme is acocmplished in the same manner 
as the previously mentioned cooling lake with spray canal. In the 
canal scheme, however, more cooling is accomplished through use of the 
spray modules than through the surface effects on the canal. In this 


way, the necessary surface area required for the lake is reduced, 


allowing a much smaller area to be utilized. Because of the increased 


use of the spray and the warm moist air plume, the drift loss is greater 


than that associated with the large lake. 


10.1.2.4 Wet/Dry Cooling Towers - Mechanical draft, wet/dry 


cooling towers are very much like conventional, all wet mechanical 
draft towers except that each cell has a dry surface reat exchanger 
along with the wet fill. (Details vary with different manufacturers. ) 
The dry surface section causes air to leave the tower at lower relative 
humidity than with an all wet tower, thus reducing both the frequency 
and the intensity of plumes and ground fog. 

This system is comparable to the all wet echanteel draft 
tower scheme in the number and size of towers, range, and circulating 
water flow. Total evaporation is also comparable to the all wet towers 
except when ae dry sections are in use, in which case evaporation will 


be lower. 
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Costs of wet/dry towers are much greater than all wet 
mechanical draft cooling towers (for the same cooling capability) 
so the optimum cesign is to have smaller towers, with higher net 
turbine heat rate, lower net turbine output, and lower auxiliary power 
than the optimum all wet tower design. Consequently, costs for facilities, 
operation, and capacity replacement are all higher than for all wet 


towers. 


10.1.%.5 Other Schemes Considered - The following schemes 
were considered but were not evaluated through the total benefit/cost 
analysis because they were found to be infeasible for economic or 
engineering reasons early in the evaluation process. A discussion of 


each is given below. 


1).1.2.5.1 Dry Natural Draft Towers - Natural draft dry 
cooling towers would be comparable in size to the natural draft wet 
towers described in Section 10.1.1. However, more than one tower would 
be required for each unit. Dry towers dissipate heat to the atmosphere 
by conduction and corvection. Heated cooling water flows through banks 
of finned-tube heat exchangers. Air flows up past the finned tubes. 
Heat from the waver is transferred through the metal by conduction and 
then into the ai~ by convection. The heated air rises from the tower 
and the cooler air beneath it replaces it, creating the "natural draft" 
of cooling air. Advantages of the towers would be: (1) no blowdown, 
(2) no problems of drift and its effect on the neighboring environment, 
(3) no evaporation or fogging problems, and (4) no makeup required 


except for small leaks. 
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Although dry towers have been used in European power 
plants for some time on units of the 2O0O-MW size and smaller, they 
have never been employed on any nuclear plant of comparable size to 
the Hartsville plant. Many of the small fossil power plants which 
have used dry towers have experienced potentially serious operating 
problems. Heat exchanger tube freezing has been reported at the Rugeley 
Station in England, the Ibbenbiiren Plant in West Germany, and at the 
Gyongyos Station in Sunneee A serious air-side corrosion problem 
was reported at the Rugeley Station.~ Serious questions have also been 
raised concerning tube-side water chemistry. 

The higher backpressure (5- to 18-inch Hg absolute) 
installation present problems with the larger last-stage buckets and 
larger exhaust nood structures of the large nuclear turbines. The 
design problems which must be considered by the furbine manufacturers 
for turbines for dry cooling tower application are: possible over- 
heating of the last-stage buckets, possible flutter damage to the 
last-stage buckets at high-exhaust pressure and low loads, rapid exhaust 
temperature charges due to load changes which cause cycling thermal 
stresses, distortion of the exhaust hood and bearing supports, and 
difficulty in providing adequate clearance control. 

The use of these towers with nuclear plants brings out 
other problems not solved at this time. To date, dry towers have not 
been used in cor:nection with nuclear plants where safety might be a 


factor. 


Dry cooling towers also present environmental effects about 


which little is known at this time. Operational experience for dry towers 


is not adequate to define these problems. 
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j 
The application of dry towers to large nuclear units 
constitutes a tremendous commitment of capital resources. To stay 
within all design constraints of the system, sixteen 410-foot-diameter 
by 500-foot-—high natural draft towers would be required for this 
station. eaerdiageamenten cost difference between dry sand wet cooling 
towers in the southeastern section .of the U.S. is on the order of 
1 wayi /eins” No commitment of this size to dry cooling towers has 
ever been undertaken and is, in our opinion, beyond the present state 
of the art. It is TVA's best engineering judgment, considering cost 
penalty and technical obstacles versus above-mentioned advantages, that 


dry cooling towers are not feasible for this plant. 


10.1.2.5.2 Once-Through Cooling - Once-through cooling 


utilizing a diffuser discharge to the reservoir has been a practical con- 
Sideration at other plant sites in order to benefit the plant with cooler 
water for condenser tooling which results in improved efficiency due to 
lower turbine backpressure and corresponding increased plant capability. 
Because of the Tennessee thermal water quality standards of 5c F, rise 
and 86.9° F. maximum, the completely open system is not considered 
feasible for this plant. Assuming the heated effluent is mixed with 75 
percent of the riverflow, a riverflow of about 35,700 ft>/s would be 
required to maintain a 5.h° KF. river rise with all four units operating 
at full load. Since the average riverflow at the site has been about 
17,000 ft3/s, @ once-through cooling system would require serious curtail- 
ment of plant generation a substantial part of the time in order to 

avoid exceeding the 5.4° F. maximum rise. Consequently, a once-through 
cooling system cannot be considered feasible for providing a reliable 


source of power while meeting thermal criteria at the Hartsville site. 
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16.1.2.5.3 Combined-Cycle Systems - Combined-cycle 

systems are capanie of operating in any of the three modes as required: 

(1) Open Mode - Operates as a once-through system with 
heat dissipated to the river. 

(2) Helper or Topping Mode —- Heated condenser water is 
circulated through a supplemental cooling facility 
for initial cooling and then discharged to the river. 

(2) Closed Mode - Operates in a closed loop with heat 
dissipated to atmosphere by, for example, a tower. 

Combined-cycle systems usually have the advantages of 

low inlet water temperature and low operating cost while in the open 
mode and low inlet water temperature while in the helper mode. However , 
at the Hartsville site, in order to locate the plant for flood protec- 
tion, water must be pumped a distance of about 3,000 feet with an 
increased elevation of 100 feet to the plant. This pumping head greatly 
reduced the attractiveness of open- and helper=mode operation at this 
site because of the much larger costs which could be encountered for 

the additional pumping requirements, intake and discharge facilities, 
etc. Also, as discussed in Section 10.1.2.5.2, once-through cooling would 
often fail to satisfy thermal criteria unless plant generation were 
reduced. Consequently, a combined-cycle system would have to operate 

in either helper or ciosed modes a large percentage of the time, 
reducing the economic advantages of the combined cycle. 

For these reasons, TVA decided that no further investi- 


gation of combined-cycle systems is justified for the Hartsville plant. 
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10.1.3 Impact Assessment of the Alternative Designs 


q 10.1.3.1 Surface Waters 


10.1.3.1.1 Impingement or Entrapment by the Intake 


Structure - The amount of fish entrapped or impinged at the cooling 
water intake structure is thought to be dependent upon the design and 
location of the intake structure. Since makeup requirements for all of 
the viable heat cissipation alternatives are very similar (+ 16 percent 
| » of proposed), intake designs and location for any alternative heat dissipation 
| scheme considered would be basically the same. Consequently, it is 
expected that no significant differences would exist in impingement 
or entrapment of fish for the different cooling alternatives. 
| | The table shows the relative flow requirements of the 


| | alternatives. 


Alternative Scheme 


(1) (2) (3) (4) 


Mechanical Draft Cooling Spray Wet/Dry Mechanical 
Towers Lake Canal Draft Towers 

a Makeup 

(gpm) 100,000 116,000 104,000 84,000 

Makeup , 

Percent of 

Proposed 

System 109 116 104 84 


10.1.3.1.2 Passage Through or Retention in the Cooling 


system —- All biota taken into the cooling system with the makeup water 
are considered tre, be killed due to the mechanical action of the pumps 


and by the thermal shock of passing through the condenser. 
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10.1.3.1.2.1 Phytoplankton and Zooplankton —- It 


is assumed that the number of plankton affected by the alternatives 
is proportional to the makeup water requirements of the system. The 
relative amounts of plankton which would be destroyed by the various 


cooling systems analyzed are as follows. 


Scheme Percent of Proposed System 
1. Mechanical draft towers 100 
2. Cooling lake 116 
3. Spray canal 104 
4. Mechanical wet/dry towers 8h 


Numbers and distribution of snecies which would 
be affected are as discussed in Section 2.7 and in Appendix Fe. 
Although slight differences can be predicted for the various alterna- 
tives, the overall impact for any alternative is judged to be 


insignificant. 


10.1.3.1.2.2 Fish - The larval fish which would 
be entrained in the makeup to the heat dissipation system are assumed 
to be killed... It can be assumed, however, that in nature a 90 percent 
mortality rate occurs during the larval fish stage. The amounts of 
larval fish entrained in the makeup and subsequently killed may be 
assumed to be proportional to the respective makeup rates for the 
alternative systems. . Using this assumption, estimated relative amounts 


of larval fish taken in are shown as follows. 
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Percent 
Alternative of Proposed 
Scheme oystem Makeup Entrained Larvae/Year 
1. Mechanical draft towers 100 16.0 x 10° 
2. Cooling lake 116 18.6 x 10° 
3. Spray canal | 104 7 16.6 x 10° 
- Mechanical wet/dry 6 
towers 8h 13.4 x 10 


Although the differences in impacts of the alterna- 
tive heat dissipation systems may be mathematically predicted, it is 
considered that the difference in the overall impact on the fish popula- 


tion in the reservoir would not be measurable. 


10.1.3.1.3 Discharge Area and Plume - The heat dissipa- 


tion systems analyzed are expected to normally operate at a solids 
concentration of twice that occurring in the river. In order to main- 
tain this level, an amount of water approximately equal to the amount 
of water which evaporates from the system must be discharged as blowdown. 
This blowdown would be the major ancenoene from the plant diffuser. 
All alternatives considered would cause thermal plumes 
of similar size and shape. This, plus the fact that blowdown could be 
withheld during periods of low river flow, would result in only very 
minor differences in thermal discharge effects for any of the heat 
dissipation alternatives. A discussion of the shape and effects of the 
discharge and plume for the proposed system is given in Section 5.1. 
The overall effects due to thermal discharges of the different heat 
dissipation alternatives are er ee to be significant. 
Dissolved oxygen concentrations in the blowdown will be 


at their lowest Jevels during periods of maximum blowdown temperature. 
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It is assumed that the concentration of dissolved oxygen in the blow- 


| down will be at or near the maximum solubility for the temperature of 


the blowdown. L.sted below are the heat dissipation alternatives - 
: ~ 
considered, their maximum blowdown temperatures, solubilities of 
dissolved oxygen at these expected temperatures (based on an elevation — 
| of 445 feet MSL) and dissolved oxygen concentrations revresenting 80 ae 
| | > 
| percent of the solubility value. > 
80% of . 
Maximum Mean Dissolved Dissolved — 
Monthly Blowdown Oxygen Oxygen 
7 Heat Dissipation Alternative Temperature Solubility Solubility a 
a > 


OF mg/l mg/l = 


1. Proposed natural draft wet 


towers 85.1 Ts5 6.0 _ 

2. Mechanical draft wet towers 90.7 Tae 5.8 s 

> 

3. Spray canal 91.8 Tel ora f 7 

; ' hk. Cooling lake with spray _ 

A modules 91.8 7.l 5.7 

| 5. Mechanical draft wet/dry ; 
towers 89.8 7.2 5.8 . 


iz It can be seen that, at dissolved oxygen concentrations 
of saturation and 80 percent of saturation for maximum blowdown tempera- 

i tures, the dissoived oxygen concentration of the blowdown will not be 

| less than 5.0 mg/l for any of the heat dissipation alternatives. There- 

fore, the volume of affected waters with dissolved oxygen concentrations 


below 5, 3, and 1 ppm will be zero, regardless of heat dissipation 


system. 


10.1.3.1.4 Chemical Effluents - It is expected that all 
heat dissipation alternatives would be operated at a concentration 


factor for total solids of about two as discussed previously. Therefore, 
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the only differences in the effects of the chemical effluents from 
any of the alternatives would be associated with the differences in 
the amounts of water discharged. Since the maximum blowdown rate for 
any alternative differs by only about 16 percent from tuat required 
for the proposed system, no significant differences in effects on 
physical or biological water quality due to chemical effluents would 


be expected. 


10.1.5.1.5 Radionuclides Discharged to Water Body - 


The choice of cooling system alternative is not judged to have any 
effect on this impact other than a difference in dilution rate of 


about 16 percent as related to blowdown requirements. 


10.1.3.1.6 Consumptive Use - Total consumptive use 


attributable to each cooling alternative is that system's evaporative 
loss plus losses due to drift. When the amount of evaporative losses 
for the alternate cooling systems considered are compared with the 
average annual Cumberland River flow of 17,000 ft2/s*, they comprise 
the following percentages. 


Evaporative Loss as a Percentage 
of Annual Cumberland River Flow 


Natural Mechanical 
Draft Draft Wet/Dry 
Cooling Cooling Spray Lake With Cooling 
Towers Towers Canal Opray Canal Towers 
OT Oe f 0.7 0.8 0.6 


Since average consumption by public utilities from Old 
Hickory Reservoir is approximately 10 ft/s, or 0.06 percent of the 


averafe annual Cumberland River flow, the loss of water due to 
a. Measured at USGS gage at Carthage, Tennessee, at CRM 308.2, for 


period of record 1951-1971 (does not include regulation of flows 
by Cordell Hull Dam) 
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evaporation and drift will be insignificant to public water users. 

All public water needs can be easily met by the existing supply, and 
no additiona’. delivery costs for replacement water will be realized. 
Therefore, the use of water for agricultural, industrial, and domestic 
purposes would not be affected by use of any of the heat dissipation 


alternatives. 


10.1.3.1.7 Plant Construction - The effects on the 
surface waters due to construction of any of the heat dissipation 
alternatives are dependent primarily upon the amount of land which is 
disturbed and hence the amount of erosion which occurs because of this 
disturbance. Erosion would potentially increase the concentration of 
solids, etc., in the water of the reservoir. The amounts of land 
disturbed for the various alternatives and the corresponding quantities 
of runoff which could result from the maximum predicted one-hour, 


5-year storm are shown below. 


1-Hour 9 
5-Year 
Storm 
Construction Estimated 
Alternative Area Runoff 
Acres _ Acre-Feet 
Natural draft cooling towers 62 4.8 
Mechanical draft cooling towers 96 T4 
Spray augmented cooling lake 4,300 330.0 
Spray canal 250 19.3 
Wet/dry towers 96 T.4 


Experience at other TVA construction projects where 
similur control techniques are used indicates runoff would contain less 


than 10,000 mg/l suspended solids. 
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The State of Tennessee does not have a stream limit 
for turbidity but does have an effluent guide. Since the reservoir 
is the only availeble source of dilution water available, it is not 
practicable or desirable to dilute the runoff in order to meet the 
effluent guideline. At various times of the year, particularly during 
rainy seasons, the turbidity in the reservoir exceeds the limit so 
that runoff diluted with reservoir water would not meet the limit 
regardless of dilution quantity used. Therefore, no dilution 


would be utilized for any alternative. 
10.1.3.1.8 Other Effects 


10.1.3.1.8.1 Alteration of Dixon Creek - The spray 
canal scheme would require significant alteration of Dixon Creek which 
would result in the destruction of significant aquatic and riparian 


habitat. 


10.1.3.1.8.2 Impoundment of Surface Water Bodies - 


The cooling lake scheme would impound Dixon Creek and some smaller 
creeks. The natural creek and terrestrial areas would be destroyed, but 
the lake would create 4,300 acres of new habitat for aquatic forms. The 


net effects of this change in habitat cannot be quantified. 


10.1.3.2 Alternative Effects on Ground Water - The only effects 
which might result from any of the heat dissipation alternatives would 
be the raisinz or lowering of the ground water levels. The spray canal 
scheme and the cooling lake could slightly raise ground water levels in 


the area but it is not expected that the effect would be significant. 


The systems would »asically contain only reservoir water and seepage 
into sround water supplies would not result in contamination severe 
enough to affect usage. 

The general slope of the ground water table in the area 
around the prcposed plant is toward Old Hickory Reservoir. Therefore, 
any alternative in the area of the plant such as the cooling tower 
schemes could affer:t only the ground water between the plant and the 
reservoir. Since there will be no wells or other uses of ground water 
between the plant area and the reservoir, no ground water uses would 


be affected by these alternatives. 


10.1.3.3 Effects Related to Meteorology - The alternative 
schemes considered for heat dissipation were evaluated for potential 
fogging and icing effects. <A discussion of the modei used for these 
evaluations is presented in Section 5.1.6. Additional details for 
the models which were used are as follows. 

a. "or the mechanical draft wet and wet/dry towers, the 
<00= and 400-foot absolute humidity deficit values were 
calculated from interpolated Nashville rawinsonde dry- 
bulb temperature and dew point data and then averaged 
for the layer. The onsite 150-foot wind direction data 
were used to determine the plume directions. 

b. Yor the natural draft (wet) towers plume length and 
direction calculations, only the Nashville rawinsonde 
data were used. Nine absolute humidity deficit values 


were calculated from interpolated values of dry-bulb 
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temperature and dew point at 200-foot intervals from 

400 to 2,000 feet aboverround and averaged to obtain 

the mean absolute humidity deficit for the layer. The 
corresponding nine wind direction values for the layer 
were averaged to give the estimated plume direction. 
Spray canal plume lengths were calculated with absolute 
humidity deficit values calculated from Nashville rawin- 
sonde surface dry-bulb temperature and dew point data. 
Plume directions were aetermined from the onsite 33-foot 
(10-meter) wind direction data. 

Each cooling tower alternative and the spray canal 
alternative were treated as a point source of water vapor; 
and each source was assumed to be near the center of the 
plant site, except for the spray canal associated with 
the cooling lake. This spray canal would extend about 

2 miles southeast of the reactor sites. Therefore, the 
plume point source was assumed to be about 1 mile south- 
east of the reactor sites. 

For each of the mechanical draft towers, spray canal, and 
cooling lake with spray canal alternatives, overlap of 
hours of fogging over the river due to both the blowdown 
discharge and the presence of the visible vapor plume was 
accounted for in the evaluation of the potential impact 
on river traffic. According to the U.S. Army Corps of 
Engineers, there is presently no regular commercial river 
traffic passing the Hartsville site. Therefore, the 


estimates refer to the expected hours per year that future 


river traffic might be affected by fogging from the 
operetion of each of the heat dissipation alternatives. 
f. The fogging and icing effects from the cooling lake were 
assessed by modifying the percent occurrence of fog over 
the lake surface predicted by the river fogging model. 
The predicted percentage was based on the Gallatin meteor- 
ological data for the period April 1972-March 1973 and 
estimated average monthly lake surface temperatures. 
State highway 25 would cross the heated lake along its 
present right of way. The road and bridge surfaces would 
range from 7 to 12 feet above the lake surface. In 
modifying the river fogging model prediction of steam fog 
*) over the cooling lake, the stability and wind speed 
eat vaues at the Hartsville onsite meteorological facility 
were considered for estimating the height and thickness 


of the fog layer relative to the highway. 


10.1.3.3.1 Icing Effects - Rime icing associated with 


plumes or steam fog, for any alternative considered is not expected to 
present any significant problem except occasionally on plant structures 
and on highway 25, especially on bridges where they would cross the 
cooling lake. The rime ice would be comparable to the feathery "frost" 
seen on trees during natural fog episodes with subfreezing temperatures. 
For any alternative considered, little or no formation of the rime would 


be expected on road surfaces in the vicinity of the plant, except 


possibly highway 25 as noted above. 


Drift from the alternatives could caus2 glaze icing. 


However, drift would be kept to a minimum by drift eliminators, etc., 
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and most of the drift which leaves the source would reach the ground 
or other surfaces within 1,000 feet. Accumulation of glaze ice would 
therefore be limited to structures within a few hundred feet. In fact, 
TVA's experience with the natural draft towers at the Paradise plant 
indicates that few. if any, drift droplets reach the ground. During 
infrequent conditions of water vapor saturation of the layer of air 
from the surface to 500 feet or more, much of the drift that escapes 
the eliminators might reach the ground. In many such cases, rain would 
be falling and drift deposition would not be discernible. However, 
mechanical draft towers would deposit relatively greater amounts of 
drift on the grourd because of the eee drift rate and much shorter 
towers. 

For mechanical draft wet towers, the potential for 
plume-inducec rime icing exists on roads within a Q-mile radius of the 
Hartsville site, most of this icing would be light and would occur 
primarily on exposed, vertical surfaces such as trees and buildings. 
Any accumulation on road surfaces would seldom have any adverse effect 
on ground enavaportetion: The study indicated, however, that the 
potential fcr icing effects on ground transportation could exist for 
certain roads on 1.3 percent of the total annual days (Figure 10.1.5). 

For the spray canal alternative, the potential for effects 
on ground transportation from plume-induced rime icing is very small. 
The analysis shows that the potential for such icing could exist on 
about 2 percent of the annual days for certain roads in the west- 
southwest sector from the plant site (Figure 10.1.7). 

Spray canals would present no glaze ice problem because 
of the relatively low level (less than 30 feet high) of the spray. In 


most cases, the drift would fall back into the canal. 


Fer mechanical draft wet/dry towers, the potential for 
effects on ground transportation from plume-induced rime icing is quite 
small. The analysis shows that the potential for such icing could 
exist on 1.3 percent cf the total annual days for certain roads 
(Figure 10.1.11). 

For the cooling lake with spray augmentation, the 
potential for icing effects on ground transportation from rime icing 
induced by the spray plume is small. However, the potential for icing 
on the stretch of Tennessee highway 25 spanning the cooling lake is 
much greater. Rime icing on the road, especially on the bridges over 
the cooling lake, could be a significant hazard to traffic during 
periods of subfreezing temperatures. There were only 33 days with 
temperatures equal to or less than 32° F. at the Hartsville site for 
the period February 1973-January 1974. However, for the period 1966- 
1972 there was an annval average of 81 days with 32° F. or less at the 


Nashville eiepert." 


10.1.3.3.2 Fopging Potential - The potential effects for 


fogging were evaluated for each of the alternatives. The results of 


these studies are given below. 


10.1.3.3.2.1 Mechanical Draft Wet Cocling Towers - 
Ground Transportation - The relatively low-level 


releases (70 feet high) from the mechanical draft towers would cause 
some ground-level fogging. Calculations indicate that visible plumes, 
reaching the ground during periods of turbulent mixing, could affect 
ground transportation on over 300 days per year, with the maximum plume 


length extending at times out to about 9 miles. Daily plume effects 
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would normally be most pronounced during the 5—-hour period, 0300-0800 
LT. Thus, fogging from plumes could affect ground transportation 

1,695 hours per year and could involve a traffic volume of 287,350 
vehicles annually. On nearly 50 percent of the annual days (or cases), 
plumes could affect roads in the west-southwest, west, west-northwest, 
and northwest sectors from the plant site (Figure 10.1-4). Apparently, 
plumes should leest often affect roads in the eauenease sector (about 

2 percent of the annual days). The most heavily traveled roads within 
9 miles are in the community of Hartsville and could be affected on 

5-8 percent of the annual days. In the northwest sector, the relatively 
heavily traveled Tenressee Highway 25 could be affected on about 13 
percent of the annual days. 

Water Transportation - Mechanical draft tower plumes 
passing over the river and steam fogging generated by rises of river 
surface temperature from blowdown discharge could affect river traffic 
about 957 hours annually. Of the 957 hours, about 497 rours would be 
attributed to steam fogging and 460 hours to plume effects. Daily 
plume and steam fogging effects should be most pronounced during the 
early morning houvzs, when the naturally occurring radiation or steam 
fogs are also most pronounced. Effects on river transportation should 
be most prevalent immediately downstream from the plant site because of 
the induced steam fogging from the blowdown discharge and over the 
river 1-5 miles west-southwest through west-northwest of the plant site 
because of expected relatively high frequencies of visible plumes 
(Figure 10.1-4). 

The annual average frequency of occurrences of 


heavy fog (1/4 mile visibility or less) observed at the National Weather 


Service Station at Nashville was considered in the estimates of hours 
of potential heavy fogging for each alternative evaluated. This 
observed frequency resulted in a reduction of 17 days, = cases, per 
year. | 

Air Transportation - Analysis of the predicted 
visible plume beliavior shows that maximum plume lengths should be about 
9 miles. Since no airports are located within 10 miles of the plant 
site, no interference with airport operation would be expected. 

Pjants - No significant injury or adverse effects on 
vegetation are expected from the daily exposure to excessive moisture because 
of the relatively short duration (5 hours or less). Also, during the pre- 
and post-dawn hours the vegetation is normally exposed to naturally 
occurring high relative humidity and dew. Even though there is a slight 
possibility that excessive humidity from the mechanical draft tower 
operation may increase the incidence of plant disease, this effect 
should be compensated by the growth stimulation provided by the addi- 
tional moisture released during periods of naturally occurring low 


relative humidity. 


10.1.3.3.2.2 Spray Canal - 

. Ground ieenporeaeton - Very low-level (near ground 
level) plumes from the spray canal should cause surface fogging which 
could affect ground and water transportation. Although the fogging 
potential from spray canal plumes could extend nearly 10 miles from the 
plant site in some sectors, surface roughness and terrain features such 
as trees and hills would reduce the plume lengths below predicted values. 
Fogging from the plumes could affect ground transportation on about 3h6 


days per year for a total of 1,729 hours and could involve a traffic 
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volume of 231,050 vehicles annually. The largest effect will be in 
the southwest, west-southwest, and west sectors from the plant site 
where the plumes could affect ground transportation on roads on about 
53 percent of the annual days (Figure 10.1-9). The least effect could 
be expected in the north, southeast, south-southeast, and south sectors 
where the plumes are expected in each sector on about 2 percent of the 
annual days. Heavily traveled roads in the community of Hartsville 
could be affected on about 5 percent of the annual days. Tennessee 
highway 25, within the northwest sector, could be affected on about 

6 percent of the annual days. 

Water Transportation - Spray canai plumes passing 
over the river and steam fogging generated by rises of river surface 
temperature from blowdown discharge could affect river traffic about 
1,142 hours per year. About 497 hours would be attributed to steam 
fogging and 64% hours to fogging from the airborne plumes. Effects on 
river transportation should be most pronounced immediately downstream 
due to the blowdown discharge and over the river 1 to 5 miles southwest 
through west of the ianinei te in the sectors with the highest frequency 
of spray canal plumes (Figure 10.1-6). 

Air ipanaponeebion & Analysis of the predicted 
spray canal visible plume behavior shows that maximum plume lengths 
should not exceed 10 miles. Since no airports are located within 10 
miles of the plant site, no interference with airport operation is 
expected. 

Plants - As with the other heat dissipation alterna- 
tives, vegetation should not be significantly affected by spray canal 


plumes. 
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10.1.3.3.2.3 Cooling Lake With Spray Canal - 

Ground Transportation ~ Very low-level (near ground 
level ) plumes from the spray canal and steam fogging generated by the 
warm surface of the cooling lake could affect ground transportation, 
primarily on Tennessee highway 25, about 5,614 hours ver year. The 
potential for steam fogging exists for any hour of the day, especially 
over the cooling lake; however, the maximum potential generally exists 


during the eariy morning period, 0300-0800 LT. Periods of potential 


plume fogging over county highway 6295, which follows the opposite river 


bank in the south through west-southwest sectors from the center of the 
spray canal, should coincide with periods of steam fozging from the 
cooling lake affecting Tennessee highway 25. A traffic volume of about 
2,150 vehicles per wea could be affected by fogging from the spray 
canal plume, while about 481,850 vehicles per year could be affected 
by fogging from the cooling lake. County highway 6296 north of the 
intersection with county highway 6297 would be inundated by the cooling 
lake. The affected portion of Hiohway 6296 would probably be abandoned 
since access to Beasleys Bend and the ferry to Rome, Tennessee (south 


sector), would be provided by highway 6297. Neither the spray canal 


plume nor the cooling lake steam fog would be expected to affect traffic 


on highway 799 northeast from Dixon Springs, which would also be 
inundated, and the portion of county highway 6290 where it would lie 
under the upper Dixon Creek arm of the cooling lake. 

Water Transportation - Steam fog generated by the 
cooling lake should not affect water transportation on the Cumberland 
River. Such fogs should normally dissipate before reaching the river- 


bank. However, spray canal plumes passing over the river and steam 
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fogging generuted by rises of the river surface temperature from 
blowdown discharge could affect water transportation 1,057 hours per 
year. Of the 1,057 hours, about 4O7 hours would be attributed to 
steam fogging and 560 hours to fogging from the plumes. Effects on 
river transportation should be most pronounced immediately downstream 
due to the blowdown discharge and over the river 0.5 to 1.3 miles 
west-southwest, and west of the center of the spray canal in the 
sectors with the highest frequency of spray canal plumes (Figure 10.18). 

Air Transportation - Analysis of the predicted 
spray canal visible plume behavior shows that maximum plume lengths 
should be less than 1.5 miles. Since no airports are ieeated Within 
10 miles of the plant site, no interference with airport operation 
would be expected. 

Plants - As with the other heat dissipation 
alternatives, no significant or adverse effects on vegetation are 


expected from the operation of the cooling lake with spray canal. 


10.1.3.3.2.4 Mechanical Draft Wet/Dry Cooling Towers - 

Ground Transportation - The effects of mechanical 
draft wet/dry towers on ground and water transportation would be dependent 
on the manner in which the towers would be operated; tnat is, the greater 


proportion of dry cooling operation, the smaller the potential for plume 


formation. 
10.1.3.4 Effects on Land - 


10.1.3.4.1 Amount of Land Required - Mechanical towers 


for plant A would be located northeast of plant A, whereas the towers 


for plant B would be located southwest of plant B. The towers for each 
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plant would be on a plateau with a finished grade of 520 feet. The 
total amount of land occupied by both tower schemes would be approxi- 
mately 96 acres. Since the land occupied by these towers would be 
within the proposed site boundary, no additional land offsite would 
need to be procured. 

The spray canal would be located within a section 
extending from northeast of plant A to southwest of vlant B. The 
average width sane canal is about 300 feet and the length is approxi- 
mately 19,000 feet. The elevation of the water surface in the canal 
is 482 feet. The approximate area of the canal is 250 acres. The 
canal will stay within the bounds of the proposed site boundary. 
Consequently, no land outside the proposed site would be required. 

The lake with spray canal would occupy approximately 
4,300 acres. This would result in the flooding of communities of 


Dixon Springs and Johntown. The lake would also inundate a portion of 


state route 25, farms, forest and open land, archaeological and historical 


Sites. This would require the purchase of approximately 5,000 acres of 


property in addition to that within the proposed site boundary. 


10,1.3.4.2 Impacts of Construction Activities - 


10.1.3.4.2.1 Amenities - Construction of all 
alternative neat dissipation schemes except the cooling lake would be 
restricted to the proposed plant site where other construction will be 
taking place. Therefore, these alternatives would not affect any people 
who would not be affected by other construction activities. Construction 


of these alternatives would therefore result in similar impacts. 


w Vi 
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Construction of the cooling lake alternative would affect approximately 
an additional 5,000 acres of land and the people presently located 


there. This would affect approximately an additional 500 people. 


10.1.3.4.2.2 Accessibility of Historical Sites - 


Historic sites in she area surrounding the proposed plant site include 
Dixona, a house which is in the National Register of Historic Places, 

and Dixon Springs, a community with recognized historic value. A more 
detailed discussion of the historical significance of these is given 

in Section 2.3.1.1. Dixona is a private residence and presently 

neither it nor Dixon Springs is heavily visited. Of the alternatives 
considered, only the cooling lake would directly affect these sites. 
Although they would not directly affect these sites, the natural draft 
cooling towers and plumes would be visible from Dixona and would cause 

some visual impacts. The mechanical draft towers themselves would probably 
not be visible from off this site if appropriate design and screening 
techniques are used as much as practicable, but the plumes would be visible 
and a significant potential for ground fog in the areas would exist. 

The spray canal would have the least visual impact upon these sites 

because of its low profile. The potential fogging from it could, however, 
have considersble visual impacts. The cooling lake would inundate both 


of these sites. 


10.1.3.4.2.3 Accessibility of Archaeological Sites - 


The archaeological surveys of the Hartsville generating plant site conducted 
in August 1972 located numerous areas of prehistoric habitation that will 


be further investigated before construction activities are undertaken. 
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Information concerning the size and interpretive value of most of 
these sites is still being gathered and is not available at this 
time. Several of the previously recorded archaeological sites, 
however, may be of significant interpretive value and will be 
investigated thoroughly. A testing program is being conducted to 
define the questionable sites recorded in preliminary surveys. 

On each of the following schemes the direct 
impact on the various avcuesoietem Sites has been outlined. Each 
scheme is discussed as to the known importance of each archaeological 
site within the impact area. Sites that fall around the perimeter of 
the site are judged on the amount of physical change that construction 
of the system would produce. In many cases, testing of the site will 
prove that surface archaeological material is all that is remaining due 
to years of plowing and erosion. A sample of the archaeological remains 
must be retrieved from this type of site but intense excavations will 
not be necessary. Other Sites with extended areas of undisturbed 
occupational zones (midden) will require more time and manpower to 
excavate. These sites may also prove to be stratified with a number of 
layers of habitation zones that ast be excavated. 

All significant archaeological sites will be 
re eee | before any physical disturbance of the area is caused by 
TVA. 

Mechanical Draft Towers (Wet and Wet/Dry - Schemes 1 
and 4) = This scheme appears to have less impact on known archaeological 
sites than the others. It is confined to a smaller area and directly 
affects oniy six known archaeological areas. Sites 40-SM-51, 40-SM-52, 


and 40-SM-53 are closely concentrated and can be removed with a minimum 
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of difficulty. Surface indications (SI) 5 and 9 lie in the 

mechanical draft cooling towers area and should be tested for a 

better definition of these areas and their importance to the 
archaeology of the region. Site 40-TS-3 is located adjacent to the 
impacted area and might be affected by construction activities. If 
this site is suffected, investigation would be necessary in this area. 
This site appears, from preliminary investigation, to be a very Early 
Archaic site with a dating range from 7000 BC to 500G BC, based on 

the evaluation of the artifacts recovered from the site. There is 

also the possibility that an undisturbed habitational stratum exists 
below the plow zone which would not only increase the importance of 
this site locally, but for the middle Tennessee area as well. Investi- 
gators have recommended a beeen testing program for this site to 
determine if the undisturbed zone exists. If this zone were found to 
exist, extensive excavation of the site would be planned as appropriate; 
if not, the site would be quickly released for construction. 

Sites 40-SM-51, 40-SM-52, and 40-SM-53 appear to 
be of less interpretive value. They would, however, be tested for 
definition together with Surface Indications 5 and 9. This could 
be accomplished in a relatively short testing program. The locations 
of the affected areas are shown in Figure Gel. 

Spray canal scheme - This scheme would directly 
affect two of the most extensive and important archaeological sites 
known in the plant site area. Sites 40-TS-3 and 40-SM-55 will require 
extensive testing and/or excavation before any construction activities 


commence. Site 40-SM-50 appears to have two components, Late Archaic 


=) 
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(2000 to 1000 BC) and Middle Woodland (1 AD to 500 AD). This site 
will require testing and may require limited excavation. In the 
preliminary survey an intense amount of lithic debris was noted, 
suggesting an intense occupation by prehistoric peoples. 
The other sites in the impacted area will also 
require some cegree of testing for definition of site area and cultural 
affiliation and to receive recommendations from field personnel about 
sites that may require further investigation. The location of the 
affected sites are shown in Figure Gel. 
Cooling lake scheme —- A major archaeological 
surveying and excavation effort would be required for this scheme. The 
projected reservoir would inundate or destroy almost all known archnaeologicnt 
resources in the area and would require TVA to survey all areas of impound- 
ment along with excavation of many archaeological sites of significant 
interpretive value. Besides the unknown factors invelved in this reservolr 
area, the system's northwest dam across Dixon Creek extends beside site 
hO-SM-55, which is an important Archaic site with a deep midden deposit, 
and also runs through site 40-SM-43, an extensive Mississippian (cultural) 
site with @ large mound located within the site area. These are two of 
the most important known archaeological sites in the area, and other 
sites of significant importance may be located within the impacted aren, 
This scheme is highly undesirable from an archucologicnl 
standpoint because of the difficulty required to accomplish an adequate 


survey and excavation program. The affected sites are shown in Figure Gel. 


10.1.3.4.2.4 Construction Impacts on Wildlife - 


Construction impacts on wildlife result primarily from the destruction 
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of habitat. It is expected that tower construction activity would 
take place primari:y in the immediate area around the plant. This 
area would be expected to be disturbed in any case sc that it is not 
expected that these alternatives would cause additional impacts on 
wildlife in two areas. Construction of the spray canal would affect 
wildlife in two areas. First, construction would require significant 
relocation of Dixon Creek, thereby disrupting terrestrial and aquatic 
habitat. Secondly, considerable area on portions of the site would 
be affected which would not be disturbed otherwise. construction of 
the cooling lake would require the destruction of approximately 4,300 


acres of existing habitat. 


10.1.3.4.2.5 Land Erosion - Assuming erosion control « ! a 
measures equal for all alternatives, erosion effects would be proportional | ( 7: 
to the amount of land disturbed. Detailed estimates on the amounts of 
erosion for the alternatives are not available as complete information 

on the availability of suitable fill soil has not yet been completed. It 
is estimated tnat relative erosion rates will be proportional to the 


amount of land affected. Amounts of land and estimates for cut and fill 


are shown below. 


Land Area Excavation 
Scheme Type Affected (Acres)* Cut (yd Bild: (yd?) 
1 Mechanical Draft Towers 96 650,000 3,471,000 
2 Spray Canal 250 2,826 ,000 2,122,000 
3 Lake w/Spray Canal 4,300 1,514,000 7,414,000 
4 Wet/Dry Towers 96 650,000 3,471,000 


*Excludes borrow areas which will be needed to obtain necessary fill 
material. 


\—1 
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10.1.3.4.3 Impact of Plant Operation - 


10.1.3.4.3.1 Impacts on People - The primary 


effect on people surrounding the plant will be the noise associated 
with machinery of the plant.. 

Using preliminary design information and estimating 
those factors which are not yet quantifiable, the noise levels of the 
cooling system are approximated as follows. | 

Cooling Pond with Spray Canal -— A sound pressure 
level of 45 decibels is satimated at 1,000 feet from the source.* This 
distance approximates the nearest plant boundary. 

Spray Canal - A sound pressure level of 59 decibels 
is estimated at 400 feet from the ounce.” This distance approximates 
the nearest plant boundary. 

Mechanical Draft Cooling Towers - Sound pressure 
levels depend strongly on the orientation and arrangement of the towers 
and on the location of the listening station with respect to the facility 
geometry. Using the conceptual arrangement of eight towers arranged in 
two groups of four towers, each in opposite corners of the plant, the 


following estimates are derived. 


a. This estimate was computed by arbitrarily placing the 250 spray 
modules in 25 groups of 10 each, equally spaced along the canal. 
Each group was considered an independent point source of noise in 
estimating the total facility noise. 


b. This estimate was calculated by arbitrarily placing the 700 spray 
modules in 10 groups of 70 each, equally spaced along the canal. 
Each group was treated as an independent point source of noise in 
estimating the total facility noise. 


Vi 
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At the roadway east of the tower site (distance of approximately 
300 feet) the noise level will be about 91 decibels.*° 


At a distance of 1,000 feet broadside of vH0 towers a sound 
pressure level of 69 decibels is expected. 


A sound pressure level of 47 decibels is estimated at a distance 
of 1 mile from either group of four units. 


Summary —- Heat Dissipation Alternatives - The 


following table prcvides a comparison of estimated noise levels 


from the various aiternatives under equivalent conditions. 


ESTIMATED NOISE LEVELS ONE MILE FROM SOURCE 


Estimated Sound Pressure 


System Level, Decibels 
Cooling Pond with Spray Canal 30 
Spray Canal | 37 
Mechanical Draft Cooling Towers HT 


The influence of meteorological conditions, foliage, 
architectural or plant structures, topography, and other surface conditions 
are not consiaered in these estimates. Actual noise levels may depend 


significantly on these factors. 


10.1.3.4.3.2 Aesthetic Impacts - Yrom an aesthetic 
standpoint the mechanical draft towers are considered displeasing. The 
materials of the mechanical draft tower are not compatible with the 
architecture or the total facility. The extensive site work required 
ec. Noise from the nearest tower predominates to the extent that 
contribution by adjacent towers is not significant. 
d. Computations are based on the assumption that two adjacent cooling 


towers would constitute a line source of noise 1,500 feet long with 
28 equally spaced 200-horsepower motors. 
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to accommodat2 the towers would likely alter the character of the 
total site. Finally, one bank of the mechanical towers would be 
located in view of State Highway 25 and the access road to the site 
which would tend to give the facility a cluttered look. 

The spray canal is judged to be aesthetically 
unpleasant. Yeat dissipation through the use of spray canals in 
most cases offers a design solution with a very low visual impact. 
The Hartsville site is an exception to the above premise because 
the existing topography does not lend itself to the construction of 


the canal. The land area required to cut the needed canal and its 


close proximity to Highway 25 and the proposed plant entrance road gives 


this alternative a very high visual impact. A large flat linear canal 
forced into tyne rolling country side would not be the most sensitive 
design approach for the Hartsville site. The site work required for 
the canal plus site work required for the plant proper would leave 
virtually none of the existing site to the south and. east of the plant 
intact. The visual impact of such extensive site work would not be in 
keeping with a good environmental design approach. 

Aesthetically the cooling pond with spray canal is 


generally pleasant. The pond would work aesthetically both with the 


plants and surrounding landscape. The pond would supply a major natural 


focal point which would complement the facility and reduce its visual 


impact. However, the pond would inundate structures which are presently 


aesthetically pleasing, i.e., architectural structures such as ante- 
bellum homes which represent a typical social and architectural period 


of middle Tennessee. 
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10.1.3.4.3.3 Impact on Wildlife - The major 


impacts on wildlife from operation of the alternatives would be 

from land use changes. The tower alternatives are expected to be 
located in the general area of the plant and would have minimum 
additional impacts. The cooling lake and spray canal schemes would 
have large im»oacts on terrestrial wildlife due to the loss of habitat, 
but could provide Aine ional aout habitat and siapaetase habitat. 


The net impacts on wildlife cannot be quantified at this time. 


10.1.3.4.3.4 Flood Control - None of the alternatives 


would have any significant effects on flood control. 


10.1.3.4.4 Impacts Due to Salts Discharged in Drift - 


As discussed in Section 5.1.7, essentially all of the solids discharged 
from the heat diss:pation alternatives as drift would reach the ground 
within 2,000 feet of their emission point. Therefore, this salt 
deposition would occur inside the plant boundary. In any case, the 
solids contaired in the drift would primarily consist of those present 
in the reservoir. Drift rates and constituent salts concentrations 
for the alternative systems are listed below. 

HEA™ DISSIPATION ALTERNATIVE DRIFT RATES 


AND SALTS CONCENTRATIONS 


Mass of 

Drift Salts Salts in 
Alternative Rate Concentration* Drift 

GPM mg/1 lbs/day 
Natural Draft Towers 180 160 484 
Mechanical Draft Towers 250 160 672 


Spray Canal 130 160 350 


iy 
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HEAT DISSIPATION ALTERNATIVE DRIFT RATES 


AND SALTS CONCENTRATIONS (Continued) 


Mass of 
Drift Salts Salts in 
Alternative Rate Concentration* Drift 
GPM mg/l lbs/day 
Lake with Spray Canal 50 160 134 
Wet/Dry Towers 240 — 160 645 


*Assuming normal operation; based on a concentration factor (CR )i-=0. 


10.1.3.4.5 Transmission Route Selection - It is not 


expected that any of the alternatives would affect the selection of 
the route for the transmission lines. Therefore, there would be no 
Significant difference in the environmental impact for the transmission 


lines for any alternative heat dissipation systems. 
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ALTERNATIVE HEAT DISSIPATION SYSTEMS DESCRIPTIVE DATA 


Scheme No. 


Type of Cooling 
Equipment 


Figure No. 
No. of Towers 
Per Unit 


Circulting Water 
Flow, GPM/Unit 


Cooling Range, °F. 


Design Approach at 
55 F Wet Bulb 


Proposed 1 2 3 
Natural Mechanical Spray Lake with 
Draft Towers Draft Towers Canal Spray Canal 

10.1-1 10.1-2 10.1-3 
1 2 - - 
450,000 - 620,000 560,000 580 ,000 
36.0 26.2 29.0 28.0 
20 28 28 2T 


4 


Wet /Dry 
Towers 


10.1-1 


590 ,000 


10.1-ho 


TABLE 10.1-2 


ALTERNATIVE HEAT DISSIPATION SYSTEMS PERFORMANCE DATA 


(Totals for Four Units) 


Scheme No. Proposed 1 2 3 yy 
Type of Cooling Natural Mechanical Spray Lake with Wet /Dry 
Equipment Lraft Towers Draft Towers Canal Spray Canal Towers 

Annual Average 9,854 9,859 9,885 9,864 9,877 
Net Turbine 
Heat Rate, 
Btu/kWh | 

Annual Average 4,827,300 4 803,500 453776,500 4,834,100 (4,791,800 
Net Plant 
Output, kW 


Note: The net turbine neat rates and net plant outputs listed in this 
table are based on a typical nuclear turbogenerator unit which 
has a net turbine heat rate of 9,774 Btu/kWh at 2.0 inches HgA 
back pressure. ‘These values are subject to change when the turbo- 
generator contract is awarded, but the differences between alternatives 
will be only slightly affected. 


ALTERNATIVE HEAT DISSIPATION SYSTEMS EVAPORATION, DRIFT, AND BLOWDOWN 


(Four Unit Totals) 


Scheme No. Proposed 1 2 3 
Type of Cooling Natural Mechanical Spray Lake with 
Equipment Draft Towers Draft Towers Canal Spray Canal 


Evaporation, GPM 


Annual Average 50,000 50,000 52,000 58,000 
Maximum 58,000 58,000 60,000 104,000 
Drift, GPM 180 250 ~~ 130 50 
Annual Average  =—-50,000 50,000 57 5000 58,000 


Blowdown, GPM 


); 


Wet/Dry 
Towers 


42,000 
52,000 
2h0 


42,000 
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| 
| 
Table 10.1-5 
E| TIMATED COSTS OF HEAT REJECTION ALTERNATIVES 
Alternate System Total Cost* 
Natural Draft Wet Cooling Tower 198,910,000 
Wet/Dry Mechanical Draft Cooling Tower 216, 330,000 
Mechanical Draft Cooling Tower 188 ,670,000 
Spray Canal 243,930,000 
Cooling Lake 211,790,000 
(Includes reduction 
i. > for salvage value of 


*Costs are in terms of 1981 dollars. 


pond) 


The estimate reflects facilities 


costs, present-worth operating and maintenance costs. 
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Figure 10.1-1 
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Figure 10.1-2 


COOLING WATFR ALTERNATIVE 
HARTSVILLE NUCLEAR PLANT 
SPRAY CANAL WITH COOLING LAKE 


ees. oe owe ee eee REL AMATI 


10.1-53 


se 


STATE HIGHWAY 25— 


OLD HI-IKORY RESERVOIR. 


YARD DRAINAGE POND 


Figure 10.1-3 


COOLING WATER ALTERNATIVE 
HARTSVILLE NUCLEAR PLANT 
SPRAY CANAL 


G Vl 


ae 
Example: In 1 pe 


cr) ; — 
ZN Wy | 
SW . » SF - Ac & (, ‘ARTHAGP 
} f j 2 ‘ ‘(eae ae \\ | r | } }, C\) sy | \ \ ; / (¢* 
. ~ , if ) - Cc, |? ‘} 1 i { ; 0 } } / “ . : / 
C /s t WY 2 . = ! , ( ” ] | (o| — aii \\ ~ / Pe f 
7 mej /y | Pe ~~ X of iti ; rt \} i BOULTON | 
x ) j Ly \ / > ( ] \ 4 FF —+ 
/ va ,°% - s : ry \ 0 / a 
* ae 7 l / S \ Q Ao \ 
va a j / P f 
: | } : + J J ’ | | | } ) p REN 
} 2 1 Y go : ~ T 
5c. : . | 
NS = , i { 4 { j iC 
: r —_—" / SS Si >. - - 4 
LEBANON SS i = SCALE OF MILES 


10.1-54 


rcent of the total cases 
4 mi'es or more in Percent of 
total cases. 


plumes extend 7. 
NNE of the site. 


the 22-1/ 9° sector 


SUMNER CU 


Ye eer 
=> ines bg 
— 
.* . " 
4 > 
- , 


arly morning record 


Based on e 
73 — January 1974 


February 19 
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Example: In 0.3 percent of the total cases 
plumes extend 7 miles or more in Percent of > 
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Figure 10.1-5 EXPECTED PLUME LENGTH AND FREQUENCY OF OCCURRENCE 
FOR 16 COMPASS POINT SECTORS 

MECHANICAL DRAFT (WET) COOLING TOWERS 
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"haample: In 1 percent of the tctal cases 
plumes extend 9.2 miles or more in Percent of 
the 22-1/2° sector NE of the site. total cases 
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in Example: In 0.3 percent of the total cases 
plumes extend 8.7 miles or more in Percent of 
| the 22-1/2° sector ENE of the site. total cases 
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* Example: In 0.3 percent of the total cases plumes extend 1.2 miles 
or more } O 


s plu 
r more in the 22-1/2° sector ENE of the source point. 


Note: The source point is assumed to be mid-way along 
the spray canal about 1 mile SE of the reactor site 
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Figure 10.1-9 EXFECTED PLUME LENGTH AND FREQUENCY OF OCCURRENCE 


FOR 16 COMPASS POINT SECTORS 
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10.2 Cooling Tower Blowdown Treatment System 


\ 


10.2.1 Rationale for Selection - The proposed natural draft 


rm 
> 
cooling towers will operate such that the concentration of dissolved ¥ 
and suspended solids within the system will be maintained at apvroxi- 
mately twice that of the reservoir. A blowdown from the cold side of 
_ 
the towers of approximately 50,000 gallons per minute will be utilized - 
to maintain corcentrations at this level. In order to try to minimize 
the environmental effects of this blowdown as much as practical, a 
various systems were evaluated for treating the blowdown to remove a 
dissolved and suspended solids. = 
Three alternative methods were investigated for handling cooling — 
tower blowdown. The methods investigated were: 
1. Normal Blowdown without Treatment - 
©. Partial Treatment and Discharge of Blowdown 
— 
3. Total Recycle of Cooling Water 
After a review of the benefit/cost analyses used to balance 
the economic costs against the reduction in environmental impacts, 
the direct discharge of blowdown through a diffuser without additional el 
treatment is selected as the optimum practical method for this = 
> 
purpose. A detailed description of this process is given in section 3.6.1. ~ 
The partial treatment alternative reduces total solids discharge 
by approximately one-half: at a river flow rate of 17,000 ft3/s —_ 
(see Section 2.5), the resulting solids concentrations in the river f 
would be less than 1 percent lower than that resultir:; from direct 
discharge. This reduction does not appear to justify the $8 million ~ 
cost. Also, discharges from the partial treatment system may : 
> 


not meet the proposed EPA guidelines for effluents wher they 


are finally adopted as they would be applied to this plant. The 


10 ° e-2 


totai reeyele aiternntives consicgered would undcoultedly meet the 
suidelines when adopted, but costs are extremely hivh (approximately 
ohh millien for the Jenst exrensive alternative). In addition, both 
total reeycele alternatives considered are unproven processes for this 
type of anplication inj must be consiuered to be of questionable 
reliability until sucn plants are constructed and enourn data collected 
to establisn relaability Levels. 

In summary, considerins the commitment of funds necessary to 
trent blowdown and tne auestionable reliability cf techniqucs 
available, it is VYelt that TVA should not cormit to treat blowdown. 
cinee eoolins tower Giowdown consists of essentially only those 
eriements found naturally in the river, cleanup of these elements 
woultd not be warrante i at the enormous expense required. / ¢ 

If after tne witielines have been finalized, treatment is 
indicated then this desimn does not preclude tre addition of whatever 


sv 


acilities might eventually be required. 


19.°?.° Alternative Desivns - A discussion of each of tne alterna- 
tive designs is included below. Some comparisons of operating: 
conditions and effluent characteristics are fiven in tables 10.2.) 


and 10.2.°?. 


10.°.e.1 vartial Treatment and Discharre of hlowdcown - 


SE nee Re RET Te 


myotven Description: 
tne purpose of partiai treatment is to reduce the amount of total 


scilas returned to the receiving stream without renoving, all solids, 


thereby reducin tne concentration of solids in the mixin; zone. 


- —-«-F 


———_-— — 
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Partial treatment would consist of a clarification and softening 
process utilizing magnesium carbonate with recycle of sludge. A 
schematic diagram of the magnesium carbonate partial treatment 
process is given in figure 10.2-l1. The process would be initiated 
by the addition of a coagulant, magnesium carbonate, to the 
blowdown stream. 

Magnesium carbonate was selected as a coagulant because 
the sludge associated with this process can be recycled. Also, 
additional MgC, is produced since magnesium and carbonate are 
removed from the cooling water supply. When magnesium 
carbonate is added to water containing magnesium and calcium 
hardness, magnesium hydroxide and calcium carbonate precipitate. 
The magnesium nydroxide is weighted by calcium carbonate, 
causing it to settle in a sedimentation basin. Carbonation 
of this sludge with carbon dioxide dissolves the magnesium as 
magnesium bicarbonate, leaving a calcium carbonate sludge which 
is dewatered by vacuum filtration. The filtrate conteining 
magnesium is recycled to the mixing chamber for reuse. Lime 
is also recycled for reuse. 

The supernatant from the process would be discharged 
to the Cumberland River via the deepwater multiport diffuser. 
Effluent concentratéons are shown in table 10.2=-3. The solids 

residue would be disposed of in an approved landfill. Assuming 
| average river water concentration, the removal rate of solids 


would be on the order of 40 tons per day. 


10.2-4 


The relative advantages and disadvantages are as follows: 
Advantares: 
1. pH of reac;ion destroys most bacteria and inactivates viruses. 
2. A reduction of dissolved and suspended solids. 
3. Improvement of vater quality as compared to untreated blowdown. 
4h. Magnesium carbonate is produced in excess by the process and 
revenue could be renerated by sale or the byproduct could be 
used at ot.:er power ees oe facilities as a coafrulant in 


water trea’.ment. 


S. Fliminates sludre dewatering, and disposal problem. 


Disadvantares: 


1. pH of effluent is about 1.5 points higher than makeup water pH. 


Oo. Costs are high for reduction achieved. 


Ww 


Energy is consumed. 


4k. Plant reliability is reduced. 


10.¢.2.°? Total Recycle of Blowdown - Two total recycle 
methods were investigated. They are: (1) brine concentration by 
evaporation and (2) sidestream treatment using filtration, softening, 
reverse osmosis, and evaporation. Each of these methods is described 
below. 

10.2.2.2.]1 Brine Concentration by Evaporation - 

System Description: 
A brine concentration system having, potential anplication to treat= 


ment and recycle of cooling tower blowdown has been marketed. The 


systems now being offered are low capacity, i.e., on the order of 
several hundred thousand gallons processed per day. A larger, special 
order, system would be required for condenser circulating water blow- 


down apnlication for these plants. As now envisioned, the system 


an 
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would consist of a sufficient number of one million cailon-per-day 
process modules to accommodate the desired blowdown flow. Each 
module would coisist of the necessary equipment to transfer and 
process the blowdown. A process flow diascram for a sinrle one millicn 
Galleun-per-Gay moause is Shown in fagure 19.2.¢. A brie’ technical 
description of the proposed treatment system is civen below. 

Coolinj; tower blowdown would be routed from the tower 
basin to a feea tank at the head of each process module. From the 
feed tank, the effluent would be pumped to a heat exchanger where 
the tem:erature of the water would be raised to near the boiling 
point. The water would then pass throuzth a deaerator for removal 
o° noncondensitie wases. From tne deaerator, the water would enter 
the evaporator sump. ‘rhe water woula then be recircu:ated from the 
surr to the top of the heat transfer tubes, where it would be releases 
to Tall as a film inside the tubes. A portion of the raulling film 
would be vanorived. ‘The — would t..en he compresced and allowed 
to expand into the shell side of the tube bundle. Tne tenperature 
differential between the vapor and the brine film would allow the 
vapor to condense as relatively pure water. The pure water would 
then be taken from the system for use as either makeup to the condenser 
circulatins water system or makeup to the denineralized water systen. 
‘he soneentraesd brine would be continuously withdrawr. from the 
evaporator sump for final disposal. Disposal could ecnsist of pondins 
of the slurry or deydiaition to a solid for burial. 

Before discharring tne blowdown to the »rocess, it 


would be cesirasie to concentrate the blowdown stream in order to 


— ee 


ws @ wv oe 
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minimize the volume processed and the size of process equipment. This 
would be accomplished by operating the condenser circulating water 
system at 5 cycles of concentration. Approximately 11 one million 
gallon-per-day process modules (see figure 10.2.2) would be required 
per plant in order to operate at 5 cycles of concentration. 

Solid residue from the system would be disposed of in 
an approved lardfill. For a typical plant, approximately 765 ft3 of 
residue would have to be disposed of daily. 

Advar tages and disadvantages of the total recycle brine 


concentration system are summarized below. 


Advantages: 


1. No discharge of liquid pollutants to unrestricted waterways. 
2. Makeup water for demineralized water systems could be supplied 


from this system, eliminating the need for separate water treatment 


plants and makeup demineralizers. 


Disadvantages: 

1. Large capital outlay is required. 

2. Operating and maintenance costs are high. 

3. There is presently no utility experience with large-scale (i.e., 
millions of gallons per day) total recycle operation. 

4, A solid waste disposal problem still remains. 

5. Energy would be consumed. 


6. Plant reliability would be reduced. 


{. Possible operational problems with 5 cycles of concentration in 


the towers. 
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10.2.2.2.2 Sidestream Treatment using Filtration, 
Softening, Reverse Csmosis, and Evaporation - 


System Description: 


A process flow diarram of the system is given as firure 10.2-3. Coolinr 


water in the toute basins would be treated by sidestream desilting. 
Raw water taken into the condenser circulating water system as makeup 
would contain varying, amounts of suspended solids of orfanic and inor- 
ranic nature. Water would be diverted from the tower basin throush 
the tower basin desilting outlet, treated with synthetic orfanic 
flocculants that add no dissolved salts to the water, and subjected to 
sedimentation in a Lamella separator. Underflow solids which are pri- 
marily silt and verfetable matter would be thickened and filtered. 
Operation of the sidestream desilting unit would be 
independent of other system functions. Hardness would be removed 
from coolins Weer by cold lime softening. Hot water from the 
condensers woulJ be metcred to three varallel softener-clarifiers for 
removal of accumulated hardness (ealcium and magnesium) and for alka- 
linity reduction. In the softenins units, lime would be mixed with 
the water to elevate pil and provide the chemical environment for | 


precipitation of calcium carbonate and magnesium hydroxide. Depending 


on the temperature and pH, from 20 to 50 percent of the dissolved silica 


would be adsorbed onto the magnesium hydroxide floc and removed from 
solution. 

Underflow from the softening units would be thickened 
and recalcined in a multiple hearth or small rotary kiln. Throughput 
of ene lime kiln would be resulated to supply the softening require- 


ments plus suitable lime in inventory for kiln maintenance periods. 
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The softened water would return to the recirculating system after 
recarbonation for pH reduction. Carbon dioxide for recarbonation 
would be available from the kiln flue gases. Thus, once operation 
of the softener stage was initiated, there would be no further need 
to purchase treatment chemicals from outside sources other than a 
relatively small amount of sulfuric acid for later treatment stares. 

Dissolved ions would be removed by reverse osmosis. 
Continued recycle and evaporation of water would concertrate certain 
ions in the water that are normally soluble and do not enter into 
the softening reactions. These ions (sodium, potassium, chloride, 
sulfate) are not usually associated with scale formation while in 
low concentrations. They can, in high concentrations, contribute 
to hirfher than desirable levels of corrosivity and in extreme con- 
centration will contribute scale-forming components. 

An appropriately sized reverse osmosis unit functions 
to remove and concentrate over 90 percent of these ione from solution 
into a small brine stream. The purified permeate would be returned 
to the cooling water system. The reverse osmosis system would draw 
its feed from the return softened water line. The feed stream to 
the reverse osmosis unit would pe. oret ireenca: acidified with sulfuric 
acid, and passed under pressure through the RO membrane. 

The brine concentration or final solidification would 
be accomplished in a vapor compression or multistage flash evaporator. 
Underflow sludge from the unit would be dried on a direct contact 
dryer. Condensate from the evaporation stage would be quite pure 


ard would be used as feed to the boiler water makeup demineralizers. 
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Depending on flow requirements, distillate and/or 
reverse osmosis permeate would be demineralized in mixed bed ion "] 
exchange units and placed in storage for boiler feed purposes. 
Regererant waste from demineralizers would be metered 4 


to the evaporation stage for disposal. 


Solid wastes from the process would be disposed of in — 
an approved lanifill. For a typical plant, approximately 817 ft> of = 
solids would be disposed of daily. | — 

Advantages and disadvantages of this system are des- 

_ 
cribed below. - 
Advantages: —- 
1. By employinz use of stages that consider only target ionic species, 3 

the feed flcws and thus the unit size, capital cost, and operation - 

cost of succeeding stages of treatment are reduced. _— 
e. Capital and operating costs are less than for brine concentration. 
3. No chemicals are discharged to surface waters. 7 
4. System would supply makeup water, eliminating the need for separate 

water treatment plant and makeup demineralizers. pa 
Disadvantages: ; 
1. A total recycle system of this scale has not been installed or 

operated for treatment of condenser circulating water systems. oo aad 


we 


2. Total cost is high. 
3. Energy consumed. 
4. Plant reliability reduced. 


5. Possible problems with higher concentration factors. 


10.2-10 


10.2.3 Eveluation of the Impacts of the Alternative Designs 


10.2.5.1 Impacts on Surface Water - The major differences asso- 


ciated with the alternative designs considered are the differences in the 
quantities of water taken from and discharged to the reservoir and the 
costs of these designs. The total recycle designs would reduce the total 
makeup requirements to the plants by about one-half, would eliminate the 
need to discharze blowdown, and would cost about $40 million. The partial 
treatment alteri:ative would reduce makeup requirements about one-third, 
would reduce the blowdown requirements by about two-thirds, and would cost 
about $11 million. However, the reductions in makeup quantities to the 
plant would not be expected to result in a significant difference in the 
design of ene intake structure. Since impacts such as fish impingement 
and entrapment are essentially dependent on the intake design and location 
rather than the quantities of water taken in, these impacts would not be 
expected to show a difference which could be measured within the accuracy 
of the estimate. | 

Other impacts, however, such as the entrainment of larval fish 
and plankton are directly related to design and location of the intake 
as well as the quantities of water taken in. meee Species are pelagic 
and are carried into the plant in the makeup water without chance for 
escape. It is assumed that 109 percent of these biota taken in are 
killed either due tc the mechanical action of pumps or due to the thermal 
shock of passing throush the cooling system. Therefore, these impacts 
on biota would be 50 percent less for the total recycle alternatives 
and 33 percent “ess for the partial treatment than for the proposed 


direct discharge system. The proposed deepwater intake is expected 
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to entrain only about 6 percent of the numbers of larval fish that 
would be entrained by an open channel intake so that use of a total 
recycle alternetive would result in a reduction of potential larval 
fish entrainment of only 3 percent. Also, it can be assumed that 
there is a natural sovtaliey rate of 90 percent during the larval 

fish stage. The tocal impact of loss of biota for anv treatment 
alternative is not considered to be discernible, however, as the total 
numbers are smell compared to the population present in the immediate 
area. 

As discussed in Section 3.4, thermal discharges from the 
plant consist only of blowdown from the heat dissipation systems. The 
total recycle of blowdown would essentially eliminate the thermal dis- 
charges from the plant. The partial treatment would result in thermal 
discharges approximately one-third of those discussed in Section 3.4 for 
the proposed system. Approximate petal areas and volumes within the 
various isotherms are shown below for each alternative assuming that 


the thermal plume is proportional to the amount of heat discharged. 


Direct Partiel Total 

Discharge Treatment Recycle 
Btu/hr discharzed 1.2h x 10? 0.41 x 109 0 
Acres of water surface 
with AT > 5° FP. 9) 0 9) 
Acre-ft of water with 
AT > 5° F. 14 4.7 0 
Acres of water surface 
with AT > 3° F. 1,000 333 0 
Acre-ft of water 
with AT > 3° F, 20 ,000 6 ,667 9) 
Acres of water surface 
with AT > 2° F. 1,660 553 0 


Acre-ft of water with 
AT > 2OF, 37,000 12,337 ) 


| 
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The shape of the thermal plume for the partial treatment will 
be similar to that discussed in section 5.1 for the proposed system and 
would not be expected to have appreciably smaller impacts since only a 
very small portion of the reservoir would be affected. 

The effects of the discharge plume on dissolved oxygen in the 
reservoir was evaluated by calculating the expected dissolved oxygen 
content in the discharge under worst conditions. 

When the maximum blowdown temperature occurs, the dissolved 
oxyren concentrations in the blowdowm will be at their lowest levels. 

It is assumed that the concentration of dissolved oxyren in the blowdown 
will be at or r.ear the maximum solubility level for the temperature 

of the blowdowr. Shown below are the expected maximum mean monthly 
blowdown temperature, the solubility of dissolved oxysen at that temper- 
ature,(based on an elevation of 445 feet MSL), and the dissolved oxygen 


concentration representing 80 percent of the solubility value. 


Expected 
Maximum Mean Dissolved 
Monthly Blowdown Oxygen 80% of Dissolved 
Heat Dissipation System Temperature Solubility Oxygen Solubility 
or me/1 m/l 
Natural Draft Towers 85.1 7.5 6.0 


This shows that, at dissolved oxygen concentrations of 
saturation and 80 percent of saturation for maximum biowdown temperatures, 
the dissolved oxygen concentration of the blowdown will not be less than 
5.0 mg/l. Hene2, the volume of affected waters with dissolved oxygen 
concentrations D%elow 5, 3, and 1 pom will be zero. Therefore, the 
effluent from any of the blowdown treatment alternatives will not cause 
the dissolved oxyren concentration of the receiving waters to be below 


5.0 m/l. 
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The chemical effluents to the reservoir from the cooling systems 
consist primarily of compounds found in the reservoir, and concentrated 
due to the evaporation in the system. A tabulation of the compounds found 
in the reservoir and their typical values are shown in table 10.2=3. Also 
shown. are the comparative values for the effluent from the partial treat- 


ment alternativ2. Table 10.2—-4 shows the normal discharge concentrations 


| 


from the proposed direct discharge system. As discussed in section 3.4, 
either of these discharges would be mixed with 9 equal parts of 
reservoir water by the diffuser thus giving lower concentrations in 

the reservoir. The expected concentrations at the boundary of the 9:1 
mixing zones are also shown in the tables 10.2-3 and 10.2 for the 
respective alternative systems. As can be seen from these tables, the 
partial treatment and the proposed direct discharge system have similar 
discharge concentrations such that the major eAventare to partial 
treatment would be only a reduction of size of an already small plume. 

The smal]. difference between concentrations due to the direct 
discharge and partial treatment designs and the total recycle design are 
within the natural fluctuations in the reservoir and none would result 
in a significant impact on the reservoir environment. 

The Old Hickory Reservoir serves as the source of water supply 
to municipalities, industry, and agriculture. The choice of blowdown 
treatment systems will not affect the amounts of water available for 
these or any otner uses. 

Construction of any of these alternatives would be restricted 
to the proposed plant site and additional offsite land would not have to 
be acquired. Also, no significant differences would exist in the amount 


of erosion and siltation which would occur. 
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10.2.3.2 Other Impacts - The alternative designs considered will 

affect the quantity of makeup water required and the amount and quality 
of discharge to the Old Hickory Reservoir as discussed above. It will 

not affect the operation of the cooling systems or any other facilities 

at the plant. Treatment alternatives would not include ponds, etc., and 
would be confined to the general area of the main plant buildings. It 

is therefore concluded that the selection of these alternatives would 
have no bearing, on impacts on ground water, air, or land in the plant 


locale. 
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TABLE 10.2.1 


Partial Treatment 


Magnesium — 

No Treatment* Carbonate Process 
Blowdown @ 4 Cycles of 
to River @ Any Concentration 


Concentration Level 12M Gal/Day 


Costs (two-unit plant) 
Capital Less than 2,500,000 3,754,000 


(installed 1981) 


Operating and 


Maintenance 
Present Worth 210,000 1,773,000 
Total (Over Plant 
Life 2,710,000 5 527,000 
CCW System Parameters (Gal/min) 
Evaporation 24 800 24 800 
Blowdown 2k 800 8,248 
Makeup | 49 ,600 33,048 
Ions of Total Solids | 
Discharge Daily 57.5 17.4 


Removed Daily @) ~ 22.9 


*The no-treatment system costs reflect the cost of materials procurement, 
construction, and maintenance of the entire discharge system (i. es 
piping, instrusentation, and diffuser) on a per-plan* basis. 
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Table 10.2.3 


EFFLUENT CONCENTRATIONS 


Partial Treatment Alternative 
At 4 Cycles of Concentration 
Initial River 


Concentration Concentration Concentration Concentration 
ppm (Values are in CCW System in CCW System in Reservoir 


ww ®& we 


monthly avg. before treat- blowdown at mixing 
over { yrs) ment ppm conduit ppm zone boundary 

Calcium as Caco, 55.5 222 114 66.9 
Magnesium as Caco, 27.6 110 45 32.1 
Sodium as CaCo, 5.6 22.4 22.4 7.8 
Potassium 2.0 8.0 8.0 2.8 
Iron as Fe,0, 2.1 8.4 6.4 2.9 
Manganese 0.2 8 8 3 
Silica 5.3 21.2 21.2 TH 
Total Hardness 83.1 332 159 99.0 
as CaCo 

3 
Total Alkalines 58.75 235 61.1 64.9 
as Caco 

3 
Chlorides 6.1 2h ky 2k 4 8.5 
Sulfates 15.9 63.6 63.6 22.3 
Phosphates 6 2.4 2.4 8 
Total Dissolved 88.5 354 209 109.4 
Solids | 
Total Suspended 105 420 40 1h5 
Solids 
Turbidity 22.1 JTU 21 JTU 


Ve 


Table 10.2.4 


NORMAL EFFLUENT CONCENTRATIONS 


Direct Discharge Alternative 
At 2 Cycles of Concentration 
Concentration 


in reservoir 
at mixing zone 


Concentration 
from CCW system 
without treat— 


ment ppm boundary 
Calcium as Cact, 111 66.6 
Magnesium as Cacd. 55.2 33.1 
Sodium as Caco, 11.2 6.7 
Potassium as Caco, 4.0 2.4 
Iron as Fe,0, 4.2 2.5 
Manganese 4 0.2 
Silica 10.6 6.4 
Total Hardness as Caco, 166.2 99.7 
Total Alkalines as Caco. 117.5 70.5 
Chlorides 12.2 1t<3 
Sulfates 31.8 19.1 
Phosphates Lee 0.7 
Total Dissolved Solids 177 106.2 
Total Suspended Solids 210 126 
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10.3 Makeup Water Demineralizer Spent 
Regenerant Treatment System = 


10.3.1 Rationale for Selection - Two deminerslizer trains per 
plant, each with a capacity of 180 scene per minute, would be 
installed for the purpose of supplying demineralized water for steam 
systems maxeup and other minor plant uses such as equipment 


decontamination, etc. Both trains will be operated only before unit 


startup and at times of unit outage which will be for a period of 


about 12 weeks annually. Normal annual operational requirements 


—~ 
should be about 25 percent of maximum treatment capability, based 
on maximum capacity operation for 12 weeks during refueling and 

reduced casacity operation for the remaining 40 weeks. 

From the review of the benefit/cost inputs for alternatives o 
for regenerant treatment, it is felt that treatmert other than pH = 
treatment and discharge via the cooling tower blowdown is not al 
justified. This treatment is a commonly practiced method for = 
industrial facilities and is not thought to be environmentally = 
significant. This waste added to the condenser cooling water a 


system blowdown discharge will not appreciably add to blowdown 
solids concentrations from that system. 

A detailed description of these waste concentrations is contained 
in section 3.6.3. 

The degree of treatment which will ultimately be required 
by effluens guidelines is unknown. Should treatment of cooling tower 
blowdown be eventually required, it would seem rearonable that treat- — 


ment of the blowdown stream could be accomplished at about the same 
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cost whether or not it contained the spent regenerants. If the 
treatment of regenerants should be proposed in the fucure, the 
design as now proposed would not preclude the addition of these 
facilities. 


A descrirtion of this system is given in section 3.6.3. 


10.3.2 Alternative Designs - In addition to the proposed 
treatment method, the evaporation of regenerants with the burial 
of evaporator bottoms was considered as an alternative design. A 
comparison of costs and minerals to be treated are shown in 
table 10.3.1. 

The spent regenerants would be collected in a sum) until 
processed by an evaporator. The distillate would be recycled to 
the treated water clearwell for demineralization ana use as 
demineralized water. The evaporator bottoms would be buried 


in an approvea sanitary landfill. 


10.3.3 Assessment of Environment Impacts 


10.3.3.1 Impacts on Surface Water Bodies - Evaporating the 


regenerant wastes would slightly reduce the environmental effects of the 
facility by eliminating the discharge of regenerant wastes to the reservoir. 
This system would evaporate the wastes recycling the distillate and 
dewatering the sludge bottoms to permit burial as solid waste. Recycling 
the distillate would also reduce the quantity of makeup required for the 
demineralized water system. This reduction, however, would be miniscule 
compared to the total water makeup requirements for tne plant and the 
benefits of the reduction as discussed previously would be insignificant. 


Likewise, the small reduction in discharge will not be discernible in 


10.3-3 


the discharge area and plume. 

The chemicals that would be discharged from the proposed 
system, the concentrations, and their impacts are discussed in section 3.6. 
The alternative system would have no impacts on the surface waters since 


there would be no discharge. 


10.3.3.2 Impacts on Ground Water - Impacts the alternative would 
have on ground water could only occur due to the buried sludge being 
leaked into the ground water. This sludge would be concentrated before 
burial so that very little leakage should occur. No significant impacts 


on the ground water of the area would be expected. 


10.3.3.3 Impacts on Air - The alternative system would use a 
steam source to evaporate the wastes. This steam would be condensed and 
recycled as condensate so that there would be no discharge to the air. 

The ~oncentrated sludge would be buried according to accepted 
methods and there are expected to be no impacts due to odor, etc., from 


this burial. 


10.3.3.4. Impacts on Land - The alternative system would be built 
on the proposed plant site so that there would be no additional impacts 
due to its construction. There will be, however, additional land used to 


bury the concentrated wastes from this system. There will be approximately 


200,000 pounds of solids which will be buried each year along with some 
entrained water. This would constitute some small impact on land use in 
the area. Depending on where the landfill was located, impacts on terres- 


trial biota might be increased slightly. 
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10.) Water Treatment Plant Sludges 


Raw water will be processed through a filtration plant for providing 
water to the makeup demineralizers and other plant uses. The plant 
will hav> a net cavacity of 486 gallons per minute for a daily net 
output of 635,000 Rea toAg: This rate would be utilized only before 
unit start:!p and at times of unit outage which will be for a period 
of about 12 weeks annually. Annual operational requirements wen: 
be about 40 ee aane of the maximum pagacit ye Operation of the water 
filtration plant will require the use of alum, soda ash, and chlorine. 
Chlorine would be fed only to meet the initial raw water demand. ‘The 


resultant chlorides would be removed by the makeup demineralizers and 


would be retained as combined chlorides in the demineralizer regenerant 


solutions. Filter backwash water and clarifier sludge will contain 


aluminum hydroxide floc and settled solids. 


10.4.1 Rationale for Selection - The review of the benefit/cost 
informaticn for these alternatives indicates that the microsolids 
separation alternative is the preferred system from both an economic 
and environmental standpoint. This system is substantially less 
expensive than the sand bed alternative and the lagoons. 
Environmentally, the sid eeoeeitde separation system is favorable 
because of the certainty of no discharge of sludge and the smaller 
requirements for burial of waste fpenerated due to the higher concen- 
trating factor of this process: (This process produces approximately 


one-fouth the volume of sludge that the sand bed alternative does and 


less than 10 percent the amount of the lagoon.) 
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10.4.2 Alternative Designs 
10.4.2.1 Drying of Sludge on Sand Beds - The aluminum 


hydroxide floc would be manned to one of ive concrete-lined sand 
beds. Lach sand bed would consist of 625 square feet of surface 
area and have 6 to 9 inches of sand on top of the bed, with a filter 
bottom eeueten iin of 6 to 12 inches of 1/4- to 1/8-inch graded gravel. 
The sludge would be deposited on top of the sand and the water would 
er ee Cen the sand and be collected by underdrains in the 
filter bottcm. The effluent from the underdrain system would be 
recycled to she water filtration plant inlet when there is a demand. 
The beds would be covered by a shelter to prevent rainfall from 
diluting the sludge. It would take 3 to 5 days to concentrate the 
sludge to 20 percent by weight. After drying, the sludge and a 

thin laver of sand would be scraped off and buried in an approved 


sanitary landfill. 


10.4.2.2 Sludge Lagooning - The aluminum hydroxide sludge 
would be pumped from the sludge sump in the Makeup Water Treatment 
Plant to one of two 110 feet long by 12 feet wide by &8 feet deep 
sludre settling basins. The two basins would be used alternately for 
storage and settling. tach BAe would be sized for maximum plant 
output to allow a settling time of 2 days for normal backwash rates 
and |i weeks' storage of anticipate sludge. The supernatant water 
from the laroon area would be decanted and returned to the inlet of 
the water filtration plant. As necessary, the sludre would be 
removed and disposed of by burial in compliance with applicable 


standards. 


10.4-3 S 
= 
10.4.3 Evaluation of Impacts | 


10.4.3.1 Impacts on Surface Waters - Neither the sand bed 


filter alternative nor the lagoon alternative would normally discharge 
to the environment tut would discharge back to the water treatment 
plant and be treated. This is a similar design to the proposed 
system. This would result in zero discharge to the surface waters 


from this source? and therefore there would be zero impacts on the 


receiving surface water bodies due to chemicals, etc. 

Construction of the sand bed filters would require the 
disturbance of more land than the proposed system as would the 
construction of the lagoons. However, the areas required for any of 
the alternative systems would be located within the proposed plant 
construction ar2a and construction of any of the alternative discussed S 

un 


would not be expected to increase construction impacts to any 


significant degree. aa 
10.4.3.2 Impacts on Ground Water - Both the sand bed p 
alternative and the lagooning alternative would be designed to have 
lined filters ard basins respectively. This would eliminate the re 
possibility of leaching out pollutants into the ground water and i 
~ 


prevent any possible associated effects. These designs would be 


equal in effect on ground water due to the proposed system of 


handling the sludges. 
> 
© 
10.4.3.3 Impacts on Air - Neither of the alternative designs 
would discharge chemicals as such to the air. However, the sand filters —— 
> 
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and the lagoons would be open to the atmosphere and it is expected 
that odors could result from bacteria, etc., growing in the sludge. 
Being open to the atmosphere, the odors could create an unpleasant 


effect on the immediate area. 


10.4.3.4 Impacts on Land - As previously noted, the sand 
bed and lagoon aiternatives would require more land area than the 
proposed system for construction. However, all of this land 
would be within the proposed plant boundary so that the purchase of 
additional land would not be required. 

The open sand beds or lagoons would be considered less 
acceptable aesthetically because of the open pit design of these 
alternatives and the nature of the slurries being processed. The 
proposed system, however, is essentially enclosed and should not create 
adverse aesthetic impacts. 

It is expected that the open sand pits and lagoons would be 
fenced for safety and to keep out large animals, but this fencing 
would not prevent small mammals, birds, etc., from reaching the 
water in the pits. 

Both of the alternative designs would, ewever, wave 
additional land requirements for the disposal of the wastes. The 
sand bed alternative produces a sludgé containing approximately 
20 percent solids by weight while the lagoon would produce a sludge 
containing only avout 6 to 8 percent solids. This would require 


the burial of about 6300 cubic feet of sludge annually for the sand 
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filter and apprcximately 15,600 cubic feet of sludge for the lagoons. 
Assuming a burial thickness of about 3 feet, this would affect areas 
of approximately 3.5 and 10.5 acres respectively for the two alternatives 


as compared to less than one acre for the proposed system. 
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10.5 Raw Cooling Water Biocide Treatment System 


A biocide agent is required to control the growth of rouling 


aT ll 


organisms in the water systems. A mechanical tube cleaning 


system will be installed to help prevent fouling of the main 


| 


condenser; however, TVA experience has shown that mechanical tube 
cleaning alone is not an acceptable alternative to chemical 


treatment. In addition, small cooling systems such as the Raw 


Cooling Water system and the Essential Service Water systems are 
not equipped with the mechanical .cleaning equipment. It was there- 
fore necessary to utilize a chemical-type biocide to maintain 


the condition »f the raw cooling water systems. 


10.5.1 Rationale for Selection - TVA has investigated four 
possible alternatives for control of fouling organisms in plant 
cooling water systems. The four possible alternatives considered 


were: generation and injection of chlorine as sodium hypochlorite, 


injection of d:luted gaseous chlorine, injection of acrolein, and = 
generation and injection of ozone. = 
After a review of the benefit/cost analyses, chlorine treatment —_— 
appears more desirable than acrolein or ozone treatement. Ozone costs 2 
are prohibitive, and the reliability of production methods is uncertain. : 


Hypochlorite is a proven slimicide, as is chlorine, whereas acrolein is 
not acceptable as a slimicide, and ozone is unproven. Acrolein was 
unfavorable from an economic standpoint. Properly used, all alternatives 
considered are environmentally acceptable. 

Of the chlorine alternatives, it was agreed that the sodium 


hypochlorite is the preferred design for the following reasons. 


wwe 
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}. Sodium hypochlorite is muci: safer to handle and use than is 
chlorine pas. This was a major consideration. 

e. It is slightly cheaper than chlorine gas. 

3. Although the chlorine gas feeding system is simpler, the hypochlorite 
generator is considered reliable. | 

4, Environmental impacts are considered to be essentially equal 
for these two alternatives as the chlorine is environmentally 
the most active asent in either design. The slight amounts of sodium 
chloride and other impurities added with the hypchlorite 


are felt to have insignificant environmental effects. 


10.5.2 Alternative Desiens - The followings designs were considered 


as alternatives to the proposed desif'n. 


10.5.7¢.i Gaseous Chlorination - This process involves 
producing gaseous chlcrine by vaporizing liquid chlorine which is 
stored in a railroad tank car. Uvaporators are provided to insure 
there is enougr. neat for complete vaporization of the chlorine. The 
chlorine cas is tien metered, diluted with raw water, and injected 
into the cooling system. A schematic drawing, showing the raseous 
chlorination system is presented as figure 10.5-1. The advantages of 


using gaseous chlorine as a biocide are: 


1. Gaseous chlorine has proven to be an effective an@ reliable biocide. 


2. iiost waste products can be removed by aeration and dechlorination 


with sodium bisulfite. 
The disadvantares are: 


1. The process is not as economical as hypochlorite generation. 
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2. Liquid chlorine is becoming increasingly in short supply and 
price increases are expected. 
2. Storage anc transportation of large volumes of liquid chlorine are 


becoming less desirable from a safety standpoint. 


10.5.2.2 Acrolein - 
System Description: 


Acrolein is an unsaturated aldehyde which acts as a nonoxidizing 
biocide. Acrozein would be purged from compressed gas eginaers 
with nitrogen. It would then be metered and injected into cooling 
water systems. The acrolein concentration in the tower basins would 
be below detectable limits after aeration in the towers. This 
means that, if blowdown is suspended for 30 minutes, there would be 
no detectable acrolein in the receiving stream. 
mie -eaventanee of using acrolein as a biocide are: 
1. No oxidizing reactions with condenser tube or heat exchanger © 
materials. 
2. Substantially sll toxicity is removed by aeration in cooling 
towers. 
The disadvantages are: 
1. Acrolein has not been used to control fouling in cooling water 
systems. 
2. Cost of chemical is high compared with hypochlorite or liquid 
chlorine. 
3. From a safety standpoint, acrolein is more hazardous to operating 
personnel than hypochlorite. 


A sketch of this system is shown in figure 10.5-2. 
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10.5-2.3 Ozone Generation - 


em 
System Description: 
Ozone is a highly oxidizing gas which is quite unstable. It is produced 
in an ozonator by passing air through a silent electric discharge. The 
ozone is so unstable that is cannot be generated and stored before use. 
Ozone from the ozonator would be injected directly into the condenser 
circulating wa..er system. Residual ozone can be removed by aeration 
in the cooling tower. 
The advantages of using ozone as a biocide are: 
1. All residual ozone can be removed by aeration in the cooling tower. 
2. Raw materials required for production are inexpensive and in 
abundant spply. 
The «lisadvantages are: | 
1. High capital and operating costs. « — 


2. Ozone has not been used as a biocide in cooling water systems. 
3. Ozone is a highly oxidizing agent, and its effect on condenser 
tubes and heat exchange materials has not been determined. 

4. Possible adverse air quality effects. 


Capival costs shown are based on use of horizontal plate- 


type ozonators. 


A sketch of this system is shown in figure 10.5-3. 


10.5.3 Evaluations of the Environmental Impacts 


10.5.3.1 Impacts on Surface Water Bodies - The use of any of the 


biocide alternetives is not expected to have any significant effect on 


surface water bodies. The discharge from systems being treated will be re 
Caer 


shut off during periods of treatment until the biocide levels have been ~ 4 


reduced to an acceptable level. Use of chlorine would result in the 


addition of a small amount of chlorides to the water, but the increase 


produced 


tower. 
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would be within natuval fluctuations and well within appropriate guidelines, 
(see table 10.5.1). Ozone and acrolein would be removed by demand and 
| scrubbing in the cooling systems and would not be dischareed to the reservoir. 
| Therefore, there should be no effect on the biota populations in the 
reservoir or to human uses of the reservoir waters due to the use of 
biocides in the cooling systems. 

Construction of any of the alternative system fentnities wild 
take place within the prescribed area of the plant construction and will 
not require additional land. Therefore, the construction of these facilities 


should not creat2 additional problems related to erosion, siltation, etc., 


which would affect the surface waters of the plant environment. 


10.5.3.2 E“fects on Ground Water - All of the cooling water 
systems to be treated with chemical biocides are designed with lined ponds, 
etc., so that seepage from the system will not enter the ground water. In 
the event of a Jeak in one of the systems, it is expected that the natural 
biocide demand uf the soil and ground water will remove any trace of the 
biocide before it could reach the reservoir. There are no existing or | 
planned wells betwee the plant and the reservoir which might be affected. 

A small amount of water will be blown out of the cooling towers 
as drift. This drift is expected to deposit within 2,000 feet of the 


towers as discussed in section 3.h. 


‘| 10.5.3.3 Impacts of Air - Effects of biocide treatment on the 
air result from the release of the compounds to the air by the scrubbing 


| effects of the cooling towers. 
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Only 1 percent of the daily gaseous chlorine treatment would 
be extected to be released to the air. Emission concentrations were 
calculated for the biocide alternatives. These are shown in table 10. %2. 

Acccrding to the Environmental Protection Agency and the 
Tennessee Air Pollution Control Agency, there are no emission standards 
for chlorine, acrolein, or ozone. There is a l-hour ambient air standard 
of 0.08 ppm for ozone. 

The small emission concentrations for chlorine would be 
insignificant. The emission concentrations for acrolein would be below 
the industrial hygiene standard by a factor of about 2 or 3. Estimated 
ambient grounc.-level concentrations would be still smaller by at least 
an order of magnitude. 

Ozone would present the greatest potential for significant 


impact. 


10.5.3.4 Impacts on Land - The equipment for the biocide alter- 


natives would %.e contained within the prepared plant. Therefore, there 
will be no difference in effects due to requirements fur additional land, 
additional construction, etc. The only difference in impacts on land will 
be those resulting from the effects of drift depositing on the land 
around the plant and biocide material discharged to the air and affecting 
terrestrial life. The low concentrations of the biocides leaving the 
towers and the short times of their use will result in insignificant 


effects due to this discharge. 
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10.6 Sanitary Waste Treatment System 


It is proposed that there be one sanitary waste treatment facility 


per plant for the Hartsville Nuclear Plant complex. Each proposed 


sanitary waste system is sized to accommodate the needs of approxi- 


mately 350 persons (per plant). This results in a system capacity 


of approximate:y 12,000 gallons per day (35 gallons per person per 


day). Three t'pes of treatment systems were evaluated: subsurface 


drain fields, sand filters, and extended aeration. 


10.6.1 Rationale for Selection - The review of the benefit/cost 


analyses for this group of alternatives reveals several areas which 


require additional considerations. These areas deal primarily with 


the reliability of the systems and the possible effects of this on 


plant operation and cost. All three systems considerec are felt to 


have similar environmental effects; however, the subsurface drain field, 


which is the lowest cost alternative, is felt to have some drawbacks. 


The following items are considered as deterrents to adoption of 


the drain field alternative: 


1. 


Repairs to a disposal field of this size in the event of pluggage 
would present an extensive problem; in fact, in mariy cases, it 


might require complete abandonment. 


The area required for the drain field would have very limited use 


Since it would not accommodate heavy vehicles. 

Because of questions regarding percolation rates, only certain 
areas woulc. be acceptable, and these may not be conveniently 
located. 

Care has to be taken to avoid ponding, i.e., water standing on 
a disposal fieli, since this would destroy its use as a disposal 


field. 


| 
ey ; 


Vi 
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5. Proper construction of a field of the required size would be 
difficult because of the need for having evenly distributed flow 
through all of the many field lines. This distribution is 
difficult te achieve ina gravity flow system such as this. If 
uneven flow resulted, portions of the fields would become Oover- 
loaded and the entire field could become inoperative. 

Fased on the small cost advantage of the drain fieid over other 
treatment systems anc the other factors identified, TVA feels the 
drain field should te ruled out in favor of one of the more reliable 
alternatives. 

There is si,tnificant possibility that the drain field could 
become plugged and complete replacement would be requirea. It was 
expected that this replacement, which is not reflected in the operating 
and maintenance costs, would nullify any economic benefits of the field. 

A review of the sand bed filter alternative and the extended 
aeration package plant alternative benefit/cost analysis does not 
show any apprecisble benefits of the sand filter over the less expensive 
package plant. 

While it was recognized that the package plant wovld require more 
operator attention, tris commitment of manpower is already reflected in 
O&M costs and is included in the benefit/cost analysis. It is felt 
that experience with the package plant at other TVA facilities and at 
other industrial facilities is sufficient to judge the package plant to 


be a suitable and reliable system for this application. 
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TVA believes that the extended aeration package piant is the 
optimum design considering economi: costs, reliability, and 


environmental impacts for use at the Hartsville Nuclear Plant complex. 


10.6.2 Alternative Designs - In addition to the proposed systen, 
two alternative aesitns were evaluated for use at the proposed plant. 


Discussions of each of these alternatives are presented below. 


— 


10.6.2.1 Subsurface Drain Field - 

oystem Description: 

This system would consist of a 12,000-gallon septic tank, 

a 1,500-gallon dusing tank, two dosing siphons, and two 12,600-ft* 
subsurface drain fields. A schematic diagram of this system 

is shown in figure 10.6-1. 

The waste treatment pueeeee would be initiated by routing 
plant sanitary wastes to the septic tank where it would be subjected 
to anaerobic bazterial action. Liquid effluent would be drained 
from the septic tank to the dosing tank. The contents of the dosing 
tank would be discharged on a cyclic basis by automatic siphoning 
action to alternate drain fields. An assumed percolation rate of 20 


minutes per inch was used to size the drain field. Each drain field 


L£ ul 


would have approximate dimensions of 9% feet by 132 feet. Each field 


would have 44 drain lines, 95 feet in length. | —_ 


oystem Description: 
This system would consist of a 12,000-gallon septic tank, 1.000- 


gallon dosing tank with two dosing siphons, a 12,000-£t* sand , rs 
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filter, and a 7,50N-pallon chlorine contact tank. <A schematic 
diarram of the svstem is shown in firure 10.6.1. 

Waste processinr would berin with sanitary wastes being 
routed from the plart to the 12,000-gallon septic tank. The wastes 
would be subjected Zo aerobic action in the septic tark. 

Liquid from the septic tank would be routed to the dosing tank. Once 
the dosing tank is filled, the contents would be discharged by automatic 
Sipnoning actio: to the sand filter. From the or filter, the 

filtrate would be collected and chlorinated. The treated effluent 

would then be released to the condenser Circulatins water systen 
blowdown line. 

the system would be capable of removing 99 percent of the 


suspended solids and 5-day BOD. 


10.6.3 Eveluations of Impacts 


10.6.3.1 impacts on Surface Water Bodies - The primary impact 


to surface water bodies from sanitary waste treatment system alternatives 
would be from the amounts of chemicals and biological material discharged 
into the receiving stream. The subsurface drain field design would 
discharge to surface water bodies only by way of seepece through the 
overburden into the groundwater and to the reservoir. Sufficient over- 
burden exists at the site, however, to treat the wastes sufficiently to 
assure that there would not be any chemicals or other wAarmful matter 
reaching the groundwater or the reservoir. The sand filter design would 
remove 90 perceut of the suspended solids and 5-day BOD with the effluent 
being chlorinated. Amounts of materials which would be discharged from 


each aiternative are shown in Table 10.6-l. The volume of 
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discharges fron these alternatives would be about 24,000 gallons per 
day maximum. The amount and concentrations of chemical, etc., discharged 
would be within limits required by the NPDES permit and would not have 
a detectable effect on the water quality of the reservoir for any present 
or projected use, nor any impact on the aquatic biota and other life using 
the reservoir labitat. | 

Construction of either alternative design would require dis- 
turbances of more land than the proposed system. However, this disturbance 
will be within the seneral construction area of the plant and would 
cause little additional siltation or otherwise disturb the surface water 


bodies. 


10.6.3.2 Impacts on Groundwater - The subsurface drainfield 
design is the cnly alternative design which could affect groundwater in 
the area as the sand bed design and the proposed system would discharge 
to the reservoir as point discharges and could not enter the groundwater 
of the plant environment. As stated previously, sufficient overburden 
exists in the area (7 to 15 feet minimum) to adequately treat the wastes 
before they could enter the groundwater so that no chemical contamination 
of the groundweter could occur. The small amount of water discharged 
through the drain field would not be large enough to influence ground- 


water levels in the area. 


10.6. 3.3 Impacts on Air - There are expected to be no significant 


impacts on air from either of the alternative designs. 


10.6.3.4 Impacts on Land - Either the subsurface drain field 
or sand filter sanitary waste system designs would be Jocated just east 


of the 500 kv switchyard for plant A and west of the 500 kv switchyard 
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for plant B. ‘ihe total use of land for either of these facilities 
is about one acre per entire site, as compared to about 0.5 acres for 
the proposed system. It should be noted that the land used for sanitary 
waste facilities would be well within the site boundary and no additional 
offsite land would be needed for these structures. Also the construction 
of the alternatives would occur within the main plant construction area 
so that there should be no additional impacts due to the sauee rice ien: 
on the offsite »sopulation or wildlife. 

Bach of the sanitary waste systems are considered aesthetically 
acceptable as presently located within the total facility. 

These alternative facilities will not utilize large pumps, etc., 
which would generate noise or otherwise affect wildlife or people in the 


surrounding area. 
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10.7 Liquid Radwaste Systems 


The proposed liquid radwaste system is designed to provide trestnent 
which redtces doses to levels which are as low as practicable. 
Consequently, no additional consideration is piven here to alternative 


linuid radwaste ‘esigns. 


UL UL 


ee we 
— 


w wt 


( 10.8 \ 10.9 


10.10 \ 10.11 10.12 


> 
5 
10.8 Gaseous Radwaste System 
oe ee Oe eee ee een es 
Sffluent releases and the resultant radiation doses from the proposed ; 
gaseous redwaste systems are as low as practicable. Consequently, no | 
additional consideration is given here to alternative gaseous radwaste at 


designs. 
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10.9 Water Intake System 


The water intare system for the Hartsville plants will feature a common 


intake structure for both plants. This intake would not be a seismically 


qualified system as the essential service water system contains the required 


30-day makeup supply within the system. The intake will still supply 
makeup for the essential service water system as well as the condenser 
cooling water systeam, the raw service water system, the water treatment 
plant makeup, and other plant water uses but will not be required for 


emergency makeup. 


10.9.1 Rationale for Selection - In reviewing the proposed alternative 
designs, it is found that for this site there is a considerable distance 
from the reservoir to the plant over which the makeup water would have 


to be transported. There are two methods of traversing this distance 


_which are most feasible from an engineering viewpoint. One method would 


be to use an oren channel constructed with riprap, etc., and allowing 
the water to flow by gravity to the pumping station. The other method, 
using buried pipe and locating the pump station nearer the reservoir to 
pump the water to the plant, has a considerable cost cisadvantage. The 
economics are found to be a balance of the cost of excavation against the 
cost of laying the pipe, running electrical conduit, etc., and pumping. 
At the portion of the site near the river, less excavation would be 
required as the land is low and the open channel would be economically 
favorable. Around the plant buildings, the elevation is much greater 
so that more excavation would be eeoniived making it more economical 

to lay pipe and pump the water instead of cutting the channel. 


By balancing the costs of excavation against the costs of pipe, 
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conduit, etc., and pumping cost, it is found that the cpti- 

mum combination from an economic viewpoint is to locate the | 

pumping station about 2,500 feet from the reservoir, use the open channel 
from that point to the reservoir, and pump the water from the station 

to the plant. 

The consideration for the two schemes discussed above show that 
the major differences in impact are in the impacts on terrestrial land 
use. The open channel will remove about six acres of land from use 
as wildlife habitat, etc. This is not felt to be significant, as the 
land to be affected is presently agricultural land and is not regarded 
as highly produ.tive wildlife habitat. Important habitat areas would 
be avoided. In any case, removal of this land from agricultural use 
would be required by the construction of the plant; therefore, there would 
be no additional impacts of this type on existing land use due to the 
intake itself. 

Other impact differences between the two schemes result from the 
additional land which would be disturbed due to the construction of the 
channel. This additional construction could cause slightly higher amounts 
of erosion and siltation to occur. However, through the proper use of 
construction techniques, these effects would be minimal and will not 
appreciably add to the effects of overall plant construction. 

The slight reduction in environmental impacts which might be gained 
by use of the biried pipes would not be justified considering the high 
cost of the alternative. 

An additional alternative consideration is the method of picking up 
the water from the reservoir. The lowest cost design is to have an open 


channel at the shoreline of the reservoir, drawing the water straight in 
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through the channel. However, shallow shoreline area are the most 


productive areas in the reservoir with regard to the abundance of larval 

, fish. These fish are not able to escape the intake flow and are subject 
to being entraiied in the intake flow. For this reason, a reduction in 
environmental impact can be achieved by taking in the makeup water from 
deep water where larval fish are less abundant. 


The preliminary analyses of the deepwater intake and the shoreline 


intake indicate that the additional cost of employing the deepwater 

intake design is justified, based on the considerable benefits which could 
be realized to she fish resources of the reservoir. Additional benefits 
which will be realized would be reductions in the amount of trash taken 

in and disposed of, less frequent operational requirements for washing 

- traveling screens, and possible reductions in the entrainment of other 


biota from the reservoir. 


10.9.2 Alternative Designs - In addition to the proposed design 
described in Section 3.4, the following design was consijered as an 
alternative design and subjected to the benefit/cost analyses for evaluation 
with the proposed system. 

This alternative would have an open channel and pumping station 
identical to the proposed system described in Section 3.4. However, instead 
of having a dikei area at the end of the channel and intake pipes running 
out to deep water, the channel is open at the end and draws water directly 
into the pump station from the reservoir shoreline. Devails of the design 
are shown in Figure 10.9-1. Flow velocities and other data would be the 


same as those discussed for the proposed system. Trash collection would 


ns a ee 


be accomplsihed identically as the proposed method. 
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19.9.3 Evaluations of Impacts 


10.9.3.1 Impacts on Surface Water Bodies 


10.9.3.1.1 Impingement and Intrapment - Some juvenile and 


adult fish will be drawn into the flow of the intake water and will be 
impinged on the traveling screens. The amounts of fish impinged in 
this manner devend in part on the velocity of water taken in, and other 
desipn features and also on the abundance of fish in the area of the 
intake. The intake was designed to restrict the intake velocity as 
much as practical. 

The open channel surface intake is expected to have 
greater impacts due to impingement than the proposed system as the 
channel will act as a natural cove. The resemblance to a cove and the 
current will r2sult in a natural attraction for fish. Based on preliminary 
fish studies, expected annual losses due to impingement for the alter- 


natives are as follows: 


Alternative — Impinged Fish Pounds of Fish Lost 
Closed Channel (Proposed) 3,100 720 
Open Channel 51,300 11,860 
Buried Pipe | 3,100 720 | 


10.9.3.1.2 Passage Through or Retention in Cooling System - 


The location and desirn of the intake are the major determinants of the 
numbers of larval fish and plankton which are entrained in the makeup 
‘and killed in eooling systems. A near shore withdrawal would create a 
hydraulically selective intake of all suspended forms of aquatic life 
seine in the Dixon Creek and its embaynent. Ry using the deepwater 
point of water intake, less hydraulic selection of abundant biota pro- 


duced in Dixon Creex will occur. 
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Estimates of larval fish which are expected to be entrained 
are shown below. These are based on preliminary studies. No quanitative 
estimates are made on the amounts of plankton lost as data is not 


available at tais time upon which an accurate estimate could be based. 


Alternative Larval Fish/Year 


Closed Channel (Proposed) 16 x 10° 
Open Channel | 268.5 x 10° 
Buried Pipe 16 x 10° 


An assumed 90 percent natural mortality rate will reduce 


the actual losses to one-tenth of those shown above. 


10.9.3.1.3 Other Impacts on the Surface Water Bodies - 


Construction impacts are greater with a deep water intake because of the 
placement of a dike. Breaching of the shoreline following construction. 
of the intake channel and subsequent direct dike placement will result 
in fpreater sedimentation than the alternative systems. The downstream 
sedimentation should be less simmificant because of the paucity of deen 
water benthos and the fact that there is steep Seoenides 

Both withdrawal ieeations have the disadvantage of beinrs: 
below Dixon Creek and the disadvantare of providing; suspended sediments 
during, diking and breaching to the productive shallow channel between 
Dixon Island ard the right bank shoreline. Slightly less sediment 


probably would »riginate at the shoreline site. 


10.9.3.2 Impacts on Ground Water - There will be no significant 


impact on ground water from either design. 


10.9.3.3 Impacts on Air - There will be no difference in impacts 


from either design on the air. 
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10.9.3.4 Impacts on Land 


| 10.9.3.4.1 Amount of Land - The channei intake designs 
would require the same amount of land. The chaniel would require about 
six acres of land to be converted to a water body for either of these 
alternatives. 
+10.9.3.4.2 Construction Impacts - The relative amounts cf 
la:d disturbed would be about the same for either design so that the 
construction effect3 on terrestrial wildlife and off site populations 


wculd be equal. 


The piping and channels for either design would follow 
the same path to the reservoir so that no differences would be expected 
in impacts on archaeological sites on the plant site. A discussion of 


these impacts is given in Section 4.1. 
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Figure 10.9-1 
PLAN AND PROFILES 


INTAKE CHANNEL ALTERNATIVE 


oi Co YN 


10.10-1 ‘ 


10.10 Plant Discharge 


10.10-1 Rationale for Selection - Water returned to the Cumberland 
River from the plant is mainly from two sources, blowdown from the 
condenser cooling water (CCW) system and blowdown from the Essential 
Service Water (ESW) system. Based on past experience, both of these 
sources will require mixing of the discharge water with the water in 
Old Hickory Reservoir to minimize the impacts from this discharge. The 
mixing of blowdown water is required primarily for two reasons. First, 
the mixing is required to ensure that the solids from the blowdown will 
be sufficiently dispersed in the diluent water to meet established 
eer ee Secondly, although the blowdown water has been through the 
cooling towers, the heat content is still high enough that mixing of 
this water with the reservoir water is required to prevent stratification 
and exceeding established thermal regulations. 

Several alternative discharge systems, in addition to the discharge 
pond-multiport diffuser system described in Section 3.4.3, were studied. 
The alternatives considered included a slot-jet diffuser and a design 
not utilizing a discharge pond. | 

A description of these alternatives is given in section 10.10.2. 

In addition to the alternatives discussed above, consideration was 
given to the location of the diffuser. Economically, it was advantageous 
to locate the discharge structure as close to the plant as possible. This 
location woulc be at Dixon Island and pipe to the structure would cross 
the island. 

Dixon Island and the immediate shoreline from a compact ecological 


setting of upland, riparian and wetland habitat so the island and its 
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immediate env‘rons, along with Dixon Creek and its shoreline environs, 
form the most sensitive habitat at this site and constitute a significant 
proportion of this type habitat in the upper part of Old Hickory Reservoir. 
Therefore, to minimize impacts, the total area shoulec be protected from all 
disturbance during the eonstruction and operation of the discharge. 
Considerrtion was therefore given to moving the discharge downstream 
to a point be’ow the island. This location would avoid these habitat 
areas, thus substantially reducing the impact due to the construction. 
Although detailed wildlife studies have not been comrleted at this time, 
an estimate of the impact of the diffuser location or. wildlife was made 
based on preliminary information and studies. 
In addition to the wildlife benefits, the downstream location provides 


operational aivantages. The alternative location for the diffuser system 


would cross Dixon Island about 800 feet upstream of the location shown 
on figure 3.4-3. ‘This location means that the blowdown outlet would be 
within just a few hundred feet of the intake channel. During periods of 
low flow in the reservoir, if blowdown were discharged, it might be 
recycled back to the makeup water channel, reducing available cooling and 
increasing solids concentrations in the cooling systems. 

Because of the environmental and operational berefits, the down- 
stream location was selected for the discharge diffuser. 

The review of the benefit/cost analyses shows that the multiport 
diffuser is preferable to the slot jet proposal because of less 


desirable plune effects of the slot jet design. In addition, the multi- 


port diffuser design has some economic advantages. 
The design of the pond indicates that the pond would provide some Sa = 


ability to hold up cooling tower blowdown during periods of low river 
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rons flow without causing a buildup of solids in the towers. It also 
3 


ae oane could be used to contain accidental spills that might enter the discharge 


; system. Radwaste discharges would be discharged downstream of the pond 
feservolir. 


and ‘would therefore not be a consideration of the pond. Although the 


' 


pond would reyuire that some land be converted from land use to aquatic 


area, this area would be within the plant area and would not constitute 


istrean | = be 
a significant impact. In addition, the discharge pond would provide =e 
7 additional cooling and allow some settling of particulate matter. 
= For the above reasons, the multiport diffuser design with the 
ne discharge pone. was proposed for use at this plant. 
de 
conten 10.10.2 Alternative Designs - In addition to the proposed design, 
oe the following alternative designs were considered. 
10.10.2.1 Multiport Diffuser Without a Discharge Pond - The ESW 
e blowdown pipelines and condenser cooling water (CCW) blowdown pipelines 
of converge to a blowdown collecting structure constructed of reinforced 
concrete. The blowdown collecting structure consists of an impact 
and stilling basin with a weir controlling overflow. Overflow is carried to 


the river by a grass channel. The grass channel is strictly an emergency 
mode of operation to be used only if the discharge piping from the blow- 

down structure becomes clogged. Flow from the collecting box is through 

an undergrouna pipe system that is connected to a diffuser in the bottom 

of Old Hickory Reservoir. The diffuser would be a multiport type per- 


pendicular to the shore. It. would be identical to the proposed diffuser. 
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10.10.2.2 Side-—Mounted Slot Jet Diffuser - Tris scheme is 
identical to the scheme described above except that a different diffuser 
is used. The diffuser in this scheme is a concrete box with inside 
dimensions of 6 feet by 5 feet and 60 feet long. The box is located on 
the bottom of the reservoir with the length avail to flow and at the 
edge of the de‘p water channel. Diffusing action will be through five 
slots in the top of the box that are 0.5 feet by 10 feat and located at 
elevation 418 msl. The peak discharge rate and velocity in the 6-foot pipe 
are the same as the proposed scheme. Also, the earthwork is the same. A 


cofferdam would be required to construct the slot diffuser in the dry. 


10.10.3 Fvaluations of Impacts 


10.10.3.1 Impact on Surface Water Bodies - The difference in 


impacts from any of these alternatives on surface water bodies would be 
in the location, size, and the shape of the discharge plume from the 
diffuser. 

In evaluating the diffuser discharge alternatives from the 
point of view of their impact upon the receiving water temperatures, only 
two distinct designs were treated: (1) a submerged multiport diffuser 
across the river channel (regardless of location and regardless of the 
presence of a discnarge pond); (2) a submerged slotted shoreline diffuser. 
The analysis was based on the material presented in Appendix J entitled 
“The Impact o* Blowdown Discharge from the Hartsville Plant on Cumberland 
River Water Temperatures." The following assumptions were made: 

1. The blowdown temperature rise above ambient is 50° F. and 
the blowdown flow is 110 cfs. 


2. The multiport diffuser achieves a temperature reduction to 


“user 


> pipe 
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delta-t (AT) = 5° F. by mixing within a zone which is 200 feet long in the 
downstream direction extending laterally along the length of the diffuser 
which is also 200 feet, and vertically to mid-depth in the river about 
15 feet. These dimensions are based upon field and laboratory experience 
with a similar diffuser at the Browns Ferry Nuclear Plant (see Reference 2 
in Appendix J). Reduction of AT to 3° F. and 2° F. is by surface heat 
loss as calculated in Appendix J for low heat loss conditions. 

3. For the slotted shoreline diffuser, reduction of AT to 5° F. 
and lower is by surface heat loss only as calculated in Appendix J. 
The amounts of water surface area and water volumes affected for the values 
of AT reached by surface heat loss are actual reservoir surface areas and 
volumes betwee.: the discharge and the river mile where the indicated AT 
was reached. vrarticularly in the case of the water volumes which may be 
affected by the formation of a stratified condition downstream, these 
values are conservative in that they represent the maximum possible impact 
of the blowdown on river temperatures. The areas and volumes of water 


affected are as follows: 


Altez native Multiport Slot Jet 
Btu/hr discharged 1.2h x 10” 1.2h x 10° 


Acres of water sur- 
face with AT > 5° F. 0 670 


Acre-ft of water 
with AT > 5° F, 14 14,000 


Acres of water sur- 
face with aT > 3° F. 1,000 1,000 


Acre-ft of water with 
AT> 3° F. 20,000 7 20,000 


Acres of water sur- 
face with AT > 2° F, 1,660 1,660 


Acre-ft of water 
with AT > 2° F, 37 ,000 37,000 
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The effects of this plume on fish, wildlife, and humans are 
similar to those discussed in section 5.1. Some additional effects may 
occur for the slot jet however because of the impingement of the plume 
on the shore. 

Trected radioactive wastes may be discharfed on occasion through 
the discharge system. However, these wastes will be very low activity 
wastes, and there will be insignificant impact from any discharge 
alternative. The wastes would be put into the discharge below the 
holding pond so that there would be no possibility of impacts due to 
any action of the discharge pond. 

The:-e will be no impacts on the availability of water down- 
stream for consumptive use from any of these alternatives. 

The principal effects of the construction of any of the 
alternatives considered on the surface waters will be the disturbance of 
land and the resuiting erosion. Listed below are the areas disturbed and 


the runoff which could result from the maximum predicted one hour, 5 year 


storm. 
Construction 1-Hour, 5-—Year Storm 
No. Alternative Area Estimated Runoff 
Discharge Pond 
and Diffuser 39.5 3.0 
ule Multiport Diffuser 9.75 0.8 
2. Slot Diffuser 9.75 0.8 


Experience at other TVA construction projects where similar control tech- 
niques are used indicates runoff would contain less than 10,000 mg/l 
suspended solids. 

The spate.ot Tennessee does not have a stream limit for turbidity 
but does have an effluent guide. Since the reservoir is the only 


available source of dilution water available, it is not practicable,or 
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desirable to dilute the runoff in order to meet the effluent guideline. 


av At various times of the year, particularly during rainy seasons, the 
? turbidity in whe reservoir exceeds the limit so that runoff diluted with 
reservoir wat-zr would not meet the limit regardless of the dilution 
uch quantity used. Therefore, no dilution would be utilized for any alternative. 
Construction of any of the alternatives will disturb some 
aquatic habitat. ilowever, construction of the slot jet alternative is 
expected to have greater effects as it would be constructed along a 
longer length of the shoreline. 
| 
10.10.3.2 Impacts on Ground Water - There will be no impacts on 
ground water due to any of the alternative discharge schemes. 
a 10.10.3,3 Impacts on Air - There will be no impacts on air due 
to any of the alternative discharge schemes. 
of 
and | 10.19.3.4 Impacts on Land - Discharge piping extends from the 
ear plant complex southward to the Cumberland River. During construction of 
the systems, land -:vill be impacted due to the earthwork requirements for 
storm laying tie pipe, ssructure foundations, and where applicable, discharge 
off pond construction. On completion of construction, these areas will be 


finished to be compatible with the landscape of the total site. 
However, each discharge scheme will have an emergency overflow channel 
to the river which could be utilized should the discharge pipe become 
blocked. The emerzency channel will also be finished and seeded with 
grass so as to match the landscape as closely as possible. The amount 
of land occupied vy the discharge system to include blowdown collection 


structures, energency discharge channel, and, where applicable, the 


Didadity 
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discharge pond is as follows: 


Multiport Diffuser 
w/Discharge Pond (Proposed) - 40 acres 


Ifultiple Diffuser - 10 acres 

Slot. Jet Diffuser -~ 10 acres 
The land occutied by each of these alternatives would be within the pro- 
posed exclusion zone, thus no additional offsite land would need to be 
procured for the discharge alternatives. 

Nach of the discharge schemes are considered aesthetically 
acceptable. ilone of the schemes would have any major effect on the 


general overa’.l appearance of the site. 


a ome 7 / 
L. 19 — 10.11 


r 4x04 aag qxaq aac 
4x94 2ag 4xa4 aag 
: 0 0 
4x94 aasg 4x04 909 
V/N V/N 
V/N V/N 
a 
© 
4 
© 
Fam | 
000° 96T 000° 99T‘T 
0005 2S2° h 000‘ 2t2‘s 
puog eszeqos ta yer 301 
qnoyaty 
q2z0d 9 Tny 
| 
| 
' 
. 
\ 
| ae a 
2 


9x99 3ag 
4x84 9ag 
aseg 


4X94 909 


V/N 


V/N 


oseg 


000°9S0S & 
pesodorg 


uotutdo 
uotuTtdg 
qeejJ—-32198 


pus sory 


qeaj—-a190e 
pus seioy 


ALOZSIDTM SYUSTY f°E'T 
AIOZPVAZTuUouU *ustyY E°Ef°T 


AYTTTQBT FBae 
uasfxo *AQTTeNb Z3aqgeM Z°E*T 


qgeay ssaoxe SAQTTenb Jeqem T°C°T 
suNTd [eullsy} pus Beis sZIBYdSTq 


sue ysks SUT TOO 
UT WOTQUeJZeT IO YANOIYY sZesseg 


Ustd TT’ T 
SIAZONIAS SYSQUT 1394BA 


Butptoos fq queudeique 10 yUusMeZUTdMy 
Apog 1938M soBjang Teinzey 


s3Fun 


$480) TeyUusmerOUL 


: peztT Tenuuy 


6480) [Te jzUusMUCITAUY 


[UQZSOM QUSSeIg 34809 


:SOATQBUISATY 


WALSAS HOYVHOSIC LNVId - AIGVL LSOO/LIVHNaE 


T-OT°OT HIAVL 


e°T 


o°T 


T°T 


10.10-10 


S4JI9JJO ON SZOeTJO ON S4daJJa ON 
0oL ‘2 0 astg qaaj—-a108 
) 0 0 uotutdg 
0 0) e) uotutdo 
C 0 0 ustutdg 
0 0 0 uoyzutdo 
4X94 99S 4X94 999 4X94 995 uotutdg 
4X94 9a9 4X34 999 4X94 39S uotutdg 
41X94 909 4X94 93959 4X94 909 uozutdg 
0 0 aseq qoaj—-3910B 
pues sezoy 
1X94 90S 4X94 9aSg 4X94 9aS uo;utdg 
puog osaeuostq 4°¢£ 3°TS pasodorg sqfuy 
ynoyuyTM 
qytodtyTny 


(peanut yao) T-OT°OT 


szoedut 13930 


(uoftyesrsdesd 
OPTS DUTpPNTOuT) uotyonaqysuoo yustd 


ATysnpul €°9°T 
BIMATNIAZY 2°9°T 


etTdoag 1°y°T 
asn asatqydumsuog 


Lpog J39}BA Of PSBZIBYOSTP SaepTt[onuoTpsy 
etdosg n’t'T 
(SeTtydert pue *s[euureu 
snotqtuduse pus oTyenbe 
‘Spitq SUFPNTOUT) SFTIPTIM E°t’T 
Ustad o° tT 
[Teofwoyo SAApTTenb 199emM T°’ T 
sjUeNTJJ9 [BO pUeHD 
(ceTgqdet pus *‘sTeumeU 


snojtqtudus pues oTzenbs 
‘Spiyq ZuPPNTOUT) SFJTTPTIM S°E'T 


grt 


L°T 


O° T 


G°T 


rT 


(panuyqucg) Apog 1aeqBM soBsaNS TeINzeN 


$480) [ejUemu0rTAUy 


TEV 


me 


S4yoasja ON syoazjea ON S4yoasje ON IT@ uo szyoudMy AaYUIO 3 =h°E 


V/N V/N | V/N STBVl19jyeM sATAOBOTpeI 
WOLJ UOCTYBTPBI YOOITpP puUB ITS 


qVueTtque Of peszreyostp SIPT [UNUOTPBY Sn Si 


V/N V/N V/N Ife qustque 0% eziIBnostp [BoTweup o°t 
V/N | V/N V/N (WJFIp pus uoyyssrodeas 
Aq pesned) Bupot pue suyszZ0q Te 
qty °f 
= S$ZDeSJO ON B8zZIeJJO ON S}ZI9JJO ON I32348A punoiZ uo szoedUT JAaeyIO °c 
re 
! 
] S$ZOSJJO ON 8ZIV9JJO ON SZO9JJO ON 1I338A 
a punoagZg JO UOTABUTMByYUOD SpTTonuoTpey E€°Z 
re 
SZO9JJO ON S}ZOeJJO ON SZO9TJO ON (318s Zutpntout) 
I93BA puNnoas JO UOTYBUTUeYUOCD TsoTUEUD c°e 
S8qZoeJJo ON SZO9J JO ON SJZO9TJO ON STOAST Je4eaA punous Jo ZuUTJeaAoT/ZuTsTey T°e 
. 19348M punody ‘2 
4X94 909 4X34 999 4X84 90S uotutdo S$Z99JJS YAN OT’T 
| 8Q9II3 ON SJIBJJO ON SyI9JJO ON SZIIIJS saATZOBIS4ZUT IO peuTquoy 6°T 


(penutyu0D) Apog 199BM duByang [BIngey “T 


puog esreyostq 49f 3°TS pasodorg $4tun 8380) [Te UsmUOITAUY 
| qnouytTM 
qLOd TyTN 


| | (panutzuog) T-OT°OT TIGVL 


oo. 


V/N V/N V/N UOTZONAZSUOD SAaTIITPOBJ UOTSSTUSUBIL  Q°h 
V/N V/N V/N UuoTPOSTasS |a4yNor uoTssTUsUBIL G*h 
V/N V/N V/N SI9M0} BUTTOOD wory pavaxeyostp s3leg f° 
S}IAJJO ON S}oaeJJa ON SJIaJjo ON uojtutdg SITTPLIM E°E'H 
aTqeqdaooy aT yeqdaooy aTqeydaory uotutdg (soTqauysav) atdoag 2°e'n 
S}ZO9TJI ON S}POSTJO ON S}PO9J JO ON (sotqyyueme) atdosg T'E*r 
uofzetedo quetg EC°t 
FX9Y 39S 3X99 99S 7X9} 99S (uOFsOIa) puBy C°Z°h 
a 4x94 aag 4xa4 3a9 4x94 905 uo futdo SJFIPTIM f’o'h 
4 
G SYISTJO ON SJOIIJa ON SYIJJo ON (S9QTS [TBoO;ZoTOseyoIBe 
° JO AYTTTQ}sseooe) atdoag E°e'h 
ot 
SOIT JO ON S}O9JJO ON $ZO9TJO ON (Seyts TeoTso4ysTy 
JO AYTTTATssao0e) estTdosag as°7’r 
S\O9TJa ON SyZoajjea ON syZoasja ON (set zpueme) eTdosq T’e't 
(uofzeiedeid a4ts 
BUTPNTOUT) Sat PTAF OS uofFzyonaysuog = e°t 
O€ 0 0 sa1oy qunowe *pueyT T'T't 
uoTRIETAS SATS Th 
pussy ‘*t 
puog exsIBYOST 429° QOTS pasodolg sytuy S3SOD TB yUSMUOITAUY 
qnouyto 
qlodt 4M; 


(peanut quop) T-OT°OT WIdVd 


~ 
7 
© 
re 
oO 
pa 


4X04 9aS 
SZOS9JJO ON 
SZOOTJO ON 


V/N 


puog exsieyostg 
qnouytN 
qLodty TN 


4X94 399 
SZOSTJS ON 
SZ09JJa ON 


/- 
Vea 


4ef 3OTS 


4X94 39S _ 
S}OSJIS ON 
sZVaTJa ON 


V/N 


pasodoig 84Tun 


(penutquop) T-OT°OT TIdVL 


SzZO9JJe YON OT’ t 
SPOOJJ® SATPOBIAQUT IO peuTqMOD 6° 
sqzoedut pusT Jay arn 


uoT}BIedO aUuTT UOTTSTusUBI,T L°h 
(penutquop) puBy *t 


$480) [eyUeMUOITAUY 


‘a 


= —_—. = 


| 


Teams HTT 


10.11-1 


10.11 Transmission Facilities 
In the initial route selection process, numerous possible alternate 


locations were investigated before the preferred corridors were selected. 


Figure 3.9-1 has been marked (dotted line) to identify alternate route 


pO=TFysiea 


corridors which were investigated for the line connections to the 


Hartsville Nuclear Plant. The text which follows describes the alternate 


CT*OT 


route selections depicted in the figure and sets forth the major land 
use differenc2s involved between the proposed and alternate routes. The 
other environmental impacts of line routing are discussed in section 3.9 
of the text with regard to the proposed route. Since variations in the 
location of the line do not significantly vary the kinds of impacts that 
would be expected, the discussion found in sections 4.3 and 5.6 are 


equally applicable here. 


10.11.1 Corridor la - 

Section A-E (14 miles) - Corridor la exits the Hartsville plant 
northward across open pasture land, crossing Tennessee Highway 25 north- 
west of Dixon Springs before swinging northwestward toward point E. The 
corridor traverses wooded hilly terrain and crosses Tennessee Highway 10 
east of Hartsville. Continuing northwestward, the corridor passes north 


of the exist.ng commercial and residential developments of Hartsville. 


The corridor then crosses Tennessee Highway 141 northwest of Hartsville 
ina low area alongside Little Goose Creek. Proceeding northwestward, 
Corridor la crosses open pasture land and wooded ridges before inter- 
secting with the Gallatin-Lafayette 161-kV line at point E. At this 
point the 163-kV underbuilt lines would tap the existing Gallatin- 


Lafayette lii:e and the two 500-kV lines would continue. 
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Section E-C (10 miles) - The corridor continues through wooded 
hilly terrain crossing U.S. Highway 231 north of Paynes Store where 
the highway cuts between two wooded hills. Proceeding due west, the 
corridor traverses open fields and pasture land and intersects with the 
preferred rovte at point C. 

The existence of rail connections north of Hartsville greatly 
enhances its potential for combined industrial and commercial 
development in this area of town. Corridor la would be approximately 
11 percent longer than the preferred route and would require clearing 
of about 30 percent more acres of woodland. Corridorl was therefore 


selected as *he preferred route. 


10.11.2 Corridor 2a - 

Section A-K (6.5 miles) - Corridor 2a exits the Hartsville Nuclear 
Plant eastward for a span or two before turning southward and crossing 
the Wilburn Creek embayment of Old Hickory Lake. The corridor continues 
southward along the eastern side of Beasleys Bend Peninsula and crosses 
the Cumberlard River at approximately river mile 294. After crossing the 
river, Corriuor 2a continues approximately .25 miles to the intersection 
with the Gallatin-Cordell Hull 161-kV line at point «. At che Geiee. 
the 161-kV line from Hartsville would tap the Gallatin-Cordell Hull 
161-kV Transmission Line. 

Section K-G (58 miles) - The corridor continues southward, crossing 
mostly woods before crossing U.S. Highway 7ON at a low point in the road 
next to Plunkett Creek and 2.0 miles southeast. of the community of Rome. 
Continuing southward, the corridor traverses mostly wooded hills and 


ridges before crossing Tennessee Highway 141 southeast of Grant and north 
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of Interstate 40. Corridor 2a continues south, crossing open pasture 

land before crossing Interstate 40 as the Interstate curves slightly 

- southward. The eourider approaches the Interstate from the north coming 
up a slight evade which will reduce visibility of the corridor. Trees 
south of the interstate will serve as a shield for the corridor. Turning 
slightly sou:;hwest, the corridor continues across wooded rolling hills 

and open patches of farmland. It crosses Tennessee Highway 26 in an 

open area where the highway dips and parallels a small stream. Corridor 
2a continues southward crossing rolling wooded hills and open farmland 
interspersed with areas of rugged wooded ridges to point G. A number 

of U.S. and state highways are crossed by this alternate corridor location 
with U.S. Highway 70S and U.S. Highway 41) being the more highly developed, 
both residentially and commercially. 

The length of Corridors 2 and 2a are approximately the same; however, 
the land in the valley east of Murfreesboro has greater developmental 
potential than the more rugged land traversed by Corridor 2. The rapid 
intensification of land use presently exhibited adjacent to U.S. Highways 
70S and 41, in the vicinity of Murfreesboro, indicates that conflicts 
with future developments would be highly probable. Corridor 2 was there- 


fore selected as the corridor having the least environmental impact. 


10.11.3 seurides 3a - 

Section A-O (10.0 miles) - Corridor 3a exits the nuclear plant 
westward for a span or two before urate southwestward and crossing the 
Cumberland River at river mile 283. The corridor traverses open fields 
and small woodlard areas and crosses Tennessee Highway 141 approximately 
9.0 miles northesst of Lebanon before intersecting with the Gallatin- 


Cordell Hull 161-kV line at point 0. 
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Section O-P (14.0 miles) - At point O, the underbuilt 161-kV 
circuit would tap the Gallatin-Cordell Hull 161-kV line, and the 
500-kV circuits wut continue southwestward crossing U.S. Highway 231 
at a low poirt where Spring Creek crosses the highway. Continuing 
southwestwar.., the corridor crosses mostly open farmland before crossing 
U.S. Highway 70 west of Lebanon. Before the construction of Interstate 
40, U.S. Highway 70 was the primary transportation link between Lebanon 
and Nashville. With the construction of the interstate, its importance 
has diminished Ss neine: but the potential for future residential develop- 
ment still exists. Continuing southward, the corridor traverses open 
farmland wes. of Lebanon and crosses Interstate 40 at a point where the 
interstate cuts between two ridges. Corridor 3a would then intersect the 
Wilson-Bull Run 500-kV line at point P. 

Section P-R (24.0 miles) - At point P, two of the 500-kV lines 
occupying this corridor would connect with the Wilson-Bull Run 500-kV 
line. The remaining 500-kV line from Hartsville would continue toward 
the Maury 50J-kV Substation west of the Cedars of Lebanon State Park 
traversing open flat land which has valuable residential development 
potential. The next major obstacle which had to be considered was the 
J. Percy Priest Reservoir. Places to cross the reservoir with the 
transmission line corridor are quite limited because the shoreline is 
rapidly bein: developed into water-based recreation areas and exclusive 
residential subdivisions. A point for crossing the reservoir would be 
selected which avoids these existing developments. Continuing across 
open land, the corridor would cross U.S. Highway 41-70S between Smyrna 
and Murfreesboro. These crossings would be in areas where existing trees 


on each side of the highway will visually shield the transmission line 
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from the highway. Corridor 3a next crosses Interstate 2h in a flat 

open area adjacent to Overall Creek before continuing southward crossing 
Tennessee Highway 96 east of Murfreesboro and intersects with the 
preferred route corridor at point R. Corridor 3a traverses several 
areas that ave presently under active development or which have good 
residential und water-based recreation potential. Notably, these are 
the areas west of Lebanon along U.S. Highway 70 and the land adjacent to 
the J. Percy Priest Reservoir. Due to the closer proximity to the 
Nashville metropolitan area, this corridor would also traverse more 
congested areas. For these reasons, Corridor 3a was rejected in favor 


of Corridor 3. 
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10.12 Access Railroad Route ( 
An access -ailroad will be required for the Hartsville plant to allow 
equipment and material which are too large or heavy to be transported 
by truck to be brought to the site. In addition, use of the railroad 
for transporting other goods will reduce traffic and congestion on 
the roads of the area by reducing the number of trucks servicing the 
site. The closest available rail-spur is located in Hartsville 
approximat2ly 5 miles from the site. Alternative routes were considered 


in order to minimize the environmental effects of the railroad. 


10.12.11 Rationale for Selection - Three possible routes were 
studied as access routes to the Hartsville site. Tnese routes are 
shown on F'gure 10.12-1 and are designated as alternates A, B, and C. 

Alter: atives B, and C have different types of adverse land use and 
socioeconomic impacts but, on balance, they seem tc be roughly equiva- 
lent. Alternative C has the better positive impact in that it would 
provide rail access directly to more potential waterfront industrial 
land. However, alternative B is significantly shorter and a spur could 
still serve the additional waterfront site. 

The terrain on alternates A and C is much rougher than alternate B, 
requiring larger cut and fill sections. In areas where cuts would be 
required on alternates A and C, field inspections revealed rock outcrops. 
Construction of alternates A and C would require more land for construc- 
tion, would be longer, require the construction of more bridges and grade 
separations, and cross more existing roads. Alternate B is therefore 


proposed over alternates A and C. 
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10.12.2 Alternative Routes —- Alternate A begins 2+ miles northwest 
of Hartsville and generally lies north and east of the city of Harts- 
ville and the propused route. Alternate C begins 0.3+ miles west of 
the city of Hartsville and circles west and south of che city of Harts- 
ville and Sfesdnte the proposed route about 3 miles west of the plant 
site. 

The proposed access railroad route is the most direct route from 
the end of a spur track in Hartsville to the plant site, a distance of 
approximately 5.6 miles. The proposed route generally follows the flood 
plains of Little Goose Creek, Big Goose Creek, and the Cumberland River 
(Old Hickory Like). By following the flood plain, the grades are not 
expected to exseea 2.5 percent. The terrain is generally rolling and 
does not require large cut or fill sections, thereby requiring a minimum 
amount of land for construction. The proposed route only crosses one 
major stream (Big Goose Creek) that would require the construction of a 

bridge. 

The propcs3ed route will cross two city streets and one county road 
which terminates approximately one mile after its intersection with the 
railroad. Because of the low speeds on the city streets and the low 
volume of traffic on the county road, these crossings will be made at 
grade. The path of the proposed fades through Hartsville is shown in 


Figure 10.1l2-<¢. 


10.12.3 Iupacts of the Alternatives - Alternative A is the longest 
route (7.7 miles) and would pass through primary open land with some 
scattered forest cover. It could have a small benefitial effect on future 
land use since a small potential industrial area (115 acres) is along the 
route. However, no other intense development is projected along the 


alignment. 
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The proposed access railroad route (alternative B) is the shortest 
(5.6 miles) and would start in downtown Hartsville at the end of an 
existing spur ind would pass across the back of several large residential 
lots which abu’ an area presently used for industrial purposes. It would 
then cross the edge of an open field used for recreation purposes and 
then pass near additional residences before entering the open, undeveloped 
area southeast of Hartsville. The land use along the remainder of the 
alignment is characteristically undeveloped. © 
The impac:: of the railroad on the residences near the center of 
town is small woecause of the existing industrial use influencing the 
character of the area. The impact on the playfield appears to be limited 
to a reduction in the parking area. However, only through final design 
and field survey can the impact on the ballfield be aeeuately assessed. 
Future land use patterns may be altered to some extent along the 
railroad due tc the enhancement of several tracts of land for industrial 
use. Three of these areas are south and southeast of Hartsville with a 
total area of about 670 acres. The Hartsville Future “and Use Plan shows 
a portion of one site as future industrial, but most cf the sites are 
located in areas designated for Piture pestdenttal development. However, 
it appears that with the topography and road pattern these industrial 
areas could be integrated into the land use plan with a minimum of 
conflict. Another apparent conflict with the future land use plan is 
the ballfield tract. On the future land use plan, it “s shown as 
recreation, but on the Hartsville Public Facilities Plan, it is shown 
as a civic center. The recreation use could be continued with the rail- 
road, but it would probably preclude the civic center. However, the 


recently prepared 20-year Public Improvement Program report does not 
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include the civic center as a capital expenditure and discussions with 
Tennessee Stat2 Planning Office staff indicate that it is unlikely to 
be realized. Therefore, line B could probably be made compatible with 
the future land use plan. 

Alignment C is 7.1 miles long and would skirt most of the developed 
portions to the north and west of Hartsville. The excevtion is resi- 
dential develovment in the vicinity of the crossing of State Highway 141 
to the south. This is a more significant land use impact than alignment 
B because the development is strictly residential and relatively recent. 
The railroad would change the character of the area ard possibly preclude 
a continuation of the type of residential development occurring there. 
Alignment C would rrovide rail access to 1,070 acres of potential 
industrial lani. 

Alternati re A would have the least adverse socioeconomic impact 
because it would probably not require any relocations and does not pass 
near or through developed areas. However, this alterrative would have 
the least positive impact on potential development of the community since 
only a small tract of land is enhanced for potential industrial use. 

Alternative B would pass directly across at least four residential 
lots and pass vithin about 100 feet of eight dwellings. Two dwellings 
would have to be relocated. The size and character of a playfield might 
be adversely affected. 

Detailed information on rail traffic during construction is not 
available. During operation, plant-related shipments are expected to 
occur very infrequently, on the order of once a month or less. If this 
is the case, tien the rail traffic due to the project would not likely 


create a significant impact. The opportunity to attract rail-oriented 
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industry to Ha-stsville is a beneficial socioeconomic impact of Alterna- 
| tive B and wita an additional short spur another area with potential 
for water-oriented industrial use could be developed. 

Alternative C appears to require the relocation »of at least two 
residences and would impact approximately the same number as Alternative 
B. Alternative C offers generally the same opportunity for industrial 
development as B, but no additional spur would be required to develop 
the additional water-oriented site. 

The various items for comparing the three routes are listed in the 


following table. 


Alternate A Alternate B Alternate C 

Length of beues 7.7 miles 5.6 miles 7.1 miles 
= Road crossings 5 3 ly, 

Road crossings ~ 

requiring bridges 2 0 1 

Major stream crossings 

requiring bridges 1 1 2 

Relocations 0 2 2 

Enhanced indusvrial land 115 acres 670 acres 1,170 acres 
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ye ee oummar y Benefit—Cost Analysis 


This section summarizes the benefits and costs associated with the 


proposed Hartsville Nuclear Plant. 


11.1.1 Benefits - The benefits that will be derived from this plant are 


discussed qualitatively in Section 8.0 and quantitatively in Section 8.1 


Included in these benefits are an ample supply cf electricity to meet 
the region's needs and allow continued improvement of the quality of life 
in the region, the value of the electricity in revenues, increased payments 
in lieu of ta:es to state and local governments, increase in regional 
gross product, recreational benefits, an improvement in air quality 
resulting from using less fossil-fuel, increased employment and employment 
potential, and education benefits derived from visits to the plant. These 


quantifiable benefits are tabulated in tables 8.1-1 and 8.1-2. 


11.1.2 C»sts - The costs associated with the construction and operation 
of the plant will fall into three categories: economic, social, and 


environmental. 


11.1.2.1 Economic Costs - The economic cost for constructing and 
operating the plant over a 35-year life include capital costs of land 
acquisition aid improvement, capital costs of facility construction, 
capital costs of transmission and distribution facilities, fuel costs, 
operating and maintenance costs, plant decommissioning, license fees, and 
payments in lieu of taxes. These costs are discussed in section 8.2 and 


are tabulated in table 8.2-1. 
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11.1.2.2 Social Costs - Social eeea ds soetaced with the construction 
and operation of a nuclear plant are complex and subject to modification 
by many factors. These costs are not easily quantified; and when quanti- 
fiable, it ca: seldom be done in monetary terms. Those social costs 
identified to date are discussed in Sections 4.2 and 3.2. Additional 
costs may be identified as studies progress. Also, programs for 
mitigating the social costs will be developed after additional study 


and consultation with local officials. 


11.1.2.3 Environmental Costs - The environmental costs associated 
with the proposed plant are discussed in detail in Sections 4.1 and 5.1 
through 5.9. A summary of these costs is given below. A discussion and 
tabulation of costs associated with subsystem alternatives are contained 
in Sections 10.1 through 10.12. 

Natuval Surface Water Body -— Impingement of adult fish due to the 
water intake i: estimated to be 3,100 fish (720 pounds) per year. 

Mortality is assumed to be 100 percent. 

All aquatic organisms that pass through tne intake screens are 
assumed to be destroyed. pecause of the deep-water location of the intake 
structure, an insignificant amount of phytoplankton and zooplankton will 
be entrained. iega fish entrainment is estimated to be 16 x 10° larval 
fish per year. 


9 Btu/hr 


The discharge is expected to release approximately 1.2 x 10 
of heat to the reservoir. A mixing zone approximatel:, 200 feet wide, 15 feet 
deep, and 150 feet long will be created by the dischaige. The area and 
volume of water with temperature rises greater than 5°F., 3°F., and 2°F. is 


tabulated in tuble 11.1-1. Dissolved oxygen in the discharge water is expected 


to be greater tnan 5 mg/l due to aeration by the cooling towers. Fish 


11.1-3 


(nonmigratory) are expected to avoid the turbulence at the'mixing zone 


and, because or the small change in temperature outside the mixing zone, 
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no adverse effect is expected. Since the discharge diffuser and mixing 
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+ quanti— : zone do not span the entire river, there will be no barrier to fish migration 


-osts 
eT and no other adverse effects on migratory fish are expected as a result of 
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the discharge from the plant. The discharge is not expected to adversely 
affect any otrer wildlife. 

Cherical effluents discharged from the plant will not appreciably 
impair the water quality of the Cumberland River. No additional dilution py 
of the discharge is required after initial jet mixing in the reservoir 

to meet water quality standards. Therefore, no adverse effect is expected 
on aquatic organisms, wildlife, or people. | 
Doses to aquatic organisms as a result of radionuclides discharged 


from the plant are tabulated in table 5.2-4 in Section 5.2. Internal and 


external doses to people as a result of radionuclides discharged from 
the plant are tabulated in table 5.3-7. 

Consumptive use of water at the plant will not diminish the supply 
of water needed by people, agriculture, or industry. 

Erosion during plant construction will average about 1,500 tons per 
year. A portion of the silt is expected to settle in the yard drainage pond 
or holding ponds and no significant impact is expected in Old Hickory 
Reservoir. Chemicals used for cleaning during construction will be 
routed to holding ponds and neutralized before being released to the 


5 & 
: reservoir. No significant impairment of water quality is expected due 


x, : : 
eS to chemical c”eaning during construction. 
Net effects on Old Hickory Reservoir are expected to be inconsequential. 


Ground Water - Ground water may be temporarily raised or lowered in 


a , : a ee , : 
2cte the immediate vicinity of construction. However, this effect should not 


extend offsite nor last after construction is completed. No other 
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significant effects on ground water are expected. 

Air ~ Fogging and icing caused by the evaporation and drift from the 
natural draft cooling towers are not expected to affect ground, water, 
or air transpo:‘tation. River fog due to plant discharyve is estimated 
to affect river traffic about 497 hours per year. Vegetation is not expected 
to be significantly affected by fogging and icing. 

Resulting average annual ambient pollutant levels due to gaseous 
emissions from the plant's auxiliary boilers and diesel generators 
have been estirated assuming combustion of 1.59 x 10! gallons per year 
of fuel oil with 0.5 percent sulfur content. Resulting annual average 
ambient levels as percents of the ambient air quality standards, and 
tons per year of emissions assuming a comsumption rate of 1,815 gallons 
per hour are given in Section 3.7. No odor originating from normal 
operation of the plant should be perceptible at any point offsite. 

Doseg due to radionuclides discharged to ambient air and direct 
radiation from radioactive materials are tabulated in table 5.3-7 for 
people and table 5.2-5 for plants and animals. 

There have been no significant impacts on air identified other than 
those discussed above. 

Land — Approximately 1,940 acres of land will be contained within 
the site boundsry. 

Construction activities at the site will be controlled such that 
there will be no significant disturbances offsite due to noise and dust. 

Accessibility of any historical site will not be affected by 
construction activity except possibly by traffic congestion due to increased 
traffic during construction. 

Archa2ological sites that are significant will be 


investigated prior to construction in the immediate area of the sites. 


¥> 


} 
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If there are any sites of significance in the exclusion area that 
| iy) 
is 
have not been investigated prior to plant operation, access to them e 
will be restricted. 5 
of 
i 


Land erosion during construction will average approximately 
1,500 tons per ear as approximately 700 to 800 acres of land are 
disturbed for facilities construction. 


There shovld be no significant increase in noise levels 
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offsite due to plant operation. | | | J 
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The visual effects of the plant are depicted in composite 
photographs contained in Section 3.1. Although the plant and cooling 
towers are massive structures, location, design, and screening will 
reduce the visual impact offsite. 

Operation of the plant should increase both diversity and 


abundance of wildlife since the site will be restricted and, except 


for the immediate vicinity of the structures, most of the land will 


be allowed to revert to a natural state. 

Salts discharged by drift from the cooling towers are 
expected to fall primarily within 2,000 feet of the cooling towers. 
This area is completely within the site boundary. Since ground water 
in the site area moves toward the reservoir, - effects on ground 
water supplies of veople in the area will occur. Plants and animals 
within the area of drift deposition may be affected by changes in 
moisture or chenical regimes; however, the changes would probably be 
subtle and extremely difficult to disassociate from other cause and 
effect phenomena. Property resources offsite will not be signifi- 


cantly affected by ceposition of salts. 
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New transmission line rights of way needed for the Harts- 
ville Nuclear Plant will amount to 194 miles and a total of 5,400 
acres. Land use and aesthetics are discussed in Sections 4.3 and 
10.11 and tabulated in table 10.11-1. 

Traismission facilities construction will require an 
estimated 116 miles of access roads. 

Net effects on land will involve the use of approximately 
7,415 acres of land in which present use may be changed and for which 


future use will be restricted. | 


11.1.3 Ervironmental Consideration for Uranium Fuel Cycle - 


Notice was published in the Federal Register of April 22, 1974, by 
the AEC that consideration of the environmental effects of the 
uranium fuel cycle would be required pursuant to 10 C.F.R. Part 50, 
Appendix D, in benefit-cost analyses reported in an applicant's 
nvtvonmental report. Table S-3 of that notice is included as 
Table 11.1-2 ia accordance with this requirement. 

Detailed discussion of the effects of transportetion associated 
with operation at “his plant are contained elsewhere in this 
statement. | 

Consideration in the benefit-cost analysis of the Savivonnented 
effects associated with the uranium fuel cycle due to the Hartsville 
project does not alter the conclusion that the benefits outweigh the 


costs for the project. 
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Table 11.1-1 ~ 
St 
i< 
COST DESCRIPTION OF PROPOSED FACILITY AND TRANSMISSION HOOK-UP ; a 
BS 
(All Monetized Costs Expressed in Terms of Their Present and Annualized Values) 2 
B: oa 
& <t 
henceatiur Gost Present Worth - $3,091,043,000 by 
Annualized - $ 256,211,000 te 
ie 
a Gan gpg ie 
Transmission ani Hook-up Cost Present Worth - 114,930,000 td 
| Annualized - 9,861,000 - 
ia 
| 
Environmental Costs Units Magnitude 
, bh 
| 1. NATURAL SURFACE WATER BODY 
1.1 Impingement or entrapment No. of fish 3,100 
by cooling vater intake Pounds of fish 
structure per year T20 


| 1.1.1 Fish 


1.2 Passage through or retention 
in cooJing systems 
1.2.1 Fhytoplankton and 
zooplankton See text 


1.2.2 Fish Larval fish 16 x 10° 


per year 


1.3 Discharge area and thermal 
plume 
1.3.1 Vater quality, excess Btu/hr 1.24 x 10 
reat | discharged 


9 


Acres of 

water surface 

with 

AT > 5° F, ¢) 


Acre-feet of 
water with 
AT > 5° F, 14 


Acres of 

water surface 

with 

AT > 3° F. 1,000 


Acre-feet of 


water with 
AT > 3° F, 20,000 
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Table 11.1-1 


(continued ) 
Environmental Costs (see Table 3) Units Magnitude 
Acres of 
water surface 
with | 
AT > 2° F, 1,660 


Acre -feet of 
water with 


AT > 2° FE, 37 ,000 
1.3.2 Water quality, Volume of water 
oxygen availability with concentration Y 
less than 5 mg/l 
1.3.3 Fish, nonmigratory Number of fish See text 
1.3.4 Fish, migratory Number of fish See text 


1.3.5 Wi:dlife (including 
birds, aquatic and 
amphibious mammals, Number of 
ant reptiles) organisms See text 


1.4 Chemical effluents See text 


1.5 Radionuclides discharged to 


water body 

1.5.1 Aquatic organisms See Table 5.2-h 
1.5.2 Pecple, external See Table 5.3-T 
1.5.3 Pecple, ingestion See Table 5.3-7 

1.6 Consumptive use | | 

1.6.1 People Gallons per year 0 

1.6.2 Agriculture Acre-feet per year 0 

1.6.3 Industry Gallons per year o) 


1.7 Plant construction 
(includirg site preparation) 


1.7.1 Water quality, physical See text 

1.7.2 Waser quality, chemical See text 

1.7.3 Aquatic See page 11.1-3 
1.8 Other impacts | None expected 


1.9 Combined or interactive 
effects None identified 


1.10 Net effect. Qualified opinion See text 


Environmental Costs | Units 


Ce 


3. 
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Table 11.1-l1 
(continued) 


GROUND WATER 


AIR 
3.1 Fogginy and icing 
(caused by evaporation 
and drift) 
3.1.1 G.ound transportation Hrs. per year 


3.1.2 Air transportation Hrs. per year 
3.1.3 Water transportation Hrs. per year 
3.1.4 Plants Qualified opinion 


3.2 Chemical discharge to 
ambien*. air 


3.3 Radiomclides discharged to 
ambient air and direct 
radiat:.on from radioactive 
materials 
3.3.1 People, external 


3.3.2 People, ingestion 
3.3.3 Plants and animals 
3.4 Other impacts on air 
LAND 
4.1 Site selection 
4.1.1 sand, amount Acres 
4.2 Construction activities 
(including site preparation) 
4.2.1 People (amenities) 


4.2.2 People (accessibility 
of historical sites) 


4.2.3 People (accessibility 
of archeological sites) 


4.2.4 Wildlife 


4.2.5 Land (erosion, affected Tons per year 
area) Acres 


_________ Magnitude 


See Text 


0 


0 


LOT 
See text 


See text 


See Table 5.3-7 


See Table 5.3-7 | 


See Table 5.2-5 


None identified 


1940 


See text 


See text 


See text 
See text 


1,500 
T00 to 800 


“Wy 
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THUMM TTAUG O° ?T 


= ¥ sTenezaay 


res 


, 
- 
} 


11 .1-10 


Table 11.1-1 
(continued ) 


Environmental Costs 


4.3 Plant operation 
4.3.1 People (amenities) 


4.3.2 Pecple (aesthetics) 

4.3.3 Wildlife 

4.3.4 Land, flood control 
4.4 Salts discharsed from 

cooling towers 

4.4.1 People 

4.4.2 Plunts and animals 

4.4.3 Preverty resources 
4.5 Transmission route 


selection 
4.5.1 Land, amount 


4.5.2 Land use and land value 


4.5.3 People (aesthetics) 
4.6 Transmission facilities 

construc:..ion 

4.6.1 Lard adjacent to 

ri, ;ht-of-way 

4.6.2 Land, erosion 

4.6.3 Wildlife 

4.6.4 Flora 


4.7 Transmission line operation 
4.7.1 Land use 


4.7.2 Wildlife 


4.8 Other land impacts 
4.8.1 Access railroad 


4.9 Combined or interactive 
effects 


4,10 Net effects 


Units 


No. of people 


Area 


Miles 


Acres 


Miles 


Tons/Acre/Year 


Acres 


Magnitude 


None 
See text 
see text 


N/A 


None 
See Section 5.4 


No effect 


194 
5 400 


see table 10.11-1 


116 
0.5 
See Section 4.3.2 


See Section 4.3.2 


See Section 5.6 


See Section 5.6 


T 


None 


see text 
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Table 11.1-2 


SUMMARY OF ENVIRONMENTAL 
CONSIDERATIONS FOR URANIUM FUEL CYCLE 


(Normalized to Model 1,000 MWe LWR Annual Fuel Requirement) 


Maximum Effect per Annual 
Fuel Requirement of 
Model 1,000 
Natural Resource Use Total MWe LWR 


Land (acres): 


Temporarily committed 63.0000 
Undisturbed area , 45.0000 
Disturbed are 18.0000 Equivalent to 90 MWe coal- 
fired power plant 
Permanently committed 4.6000 
Overburden moved (millions 
of MT) 2.7000 Equivalent to 90 MWe coal- 


fired power plant 


Water (millions of gallons): 
Discharged to air 156.0000 x2 percent model 1,000 MWe 
LWR with cooling tower 


Discharged to water bodies 11,040.0000 
Discharged to ground 123.0000 
Total | 11,319.0000 <4 percent of model 1,000 MWe 
, LWR with once-through 
cooling 
Fossil fuel: 
Electrical energy (thousands 
of MW hcurs) 317.0000 <S percent of model 1,000 MWe 
LWR output 


Equivalent coal (thousands 
of MT) 115.0000 Eyjuivalent to the consumption 

of a 45 MWe coal-fired 
power plant 

Natural gas (millions of scf) 92.0000 <0.2 percent of model 1,000 
MWe energy output 

Effluents--chemical (MT): 
Gases (including entrainment) :1 


SOx 4 ,400.0000 
NO? | 1,177.0000 Equivalent to emissions from 
| 45 MWe coal-fired plant 
for a year 
Hydrocarbons 13.5000 
CO 28.7000 
ae Particulates 1,156.0000 
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Table 11.1-2 


(continued) 
Maximum Effect per Annual 
Fuel Requirement of 
Model 1,000 
Natural Resource Use Total MWe LWR 


Other gases: 

F- 0.7200 Principally from UF¢ produc- 
tion enrichment and 
reprocessing. Concentra- 
tion within range of state 
standards--below level 
that has effects on human 


health. 
Liquids: 

SO),7 10.3000 From enrichment, fuel 
fabrication, and 
reprocessing steps. 

NO37 | 26.7000 Components that constitute 

Fluoride 12.9000 a potential for adverse 

Ca++ 5.4000 environmental effect are 

61> 8.6000 present in dilute concen- 

Nat 16.9000 trations and receive 

NH3 | 11.5000 additional dilution by 

Fe 0.4000 receiving bodies of water 


to levels below permissible 
standards. The constituents 
that require dilution and 
the flow of dilution water 
are: 

NH3 - 600 ft3/s 

NO3 - 20 ft3/s 

. Fluoride - 70 ft3/s 
Tailings soluticns 
(thousands of MT) 240.0000 From mills only--no significant 

effluents to environment 


Solids 91 ,000.0000 Principally from mills--no 
Significant effluents to 
environment 


Effluents--Radiological (curies) 
Gases (including entrainment): 


Rn=-222 15.0000 Principally from mills--maximum 
Ra-226 0.0200 annuel dose rate <4 percent 

Th-2 30 0.0200 of average natural backround 
Uranium 0.0320 within 5 mi of mill. Results 


in 06.06 man/rem per annual 
fuel requirement. 
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Table 11.1-2 


(continued) 
Maximum Effect per Annual 
Fuel Requirement of 
| Model 1,000 
Natural Resource Use Total | MWe LWR 


Effluents--Radiological (curies) 
Gases (including entrainment): 


(Continued) 
[ritium (thousand) 16.7000 Principally from fuel 
Kr-85 (thou.tands) 350.0000 reprocessing plants--Whole 
I-129 0.0024 body dose is 6.0 man/rem 
I-131 0.020 per annual fuel requirements 
Fission products and for population within 50 mi 
transuranics 1.0100 radius. This is <0.007 per- 
cent of average natural 
background dose to this 
population. Release from 
| Federal Waste Repository of 
0.005 Ci/yr has been included 
| : in fission products and 
transuranics total. 
Liquids: | 
Uranium and daughters 2.1000 Principally from milling-- 
included in tailings liquor 
and returned to ground--=no 
effluents; therefore, no 
effect on environment. 
Ra-226 0.0034 From UF6 production--concentra- 
Th-230 0.0015 tion 5 percent of 10 CFR 20 
for total processing of 
27.5 model LWR annual fuel 
requirements. 
Th-234 0.0100 From fuel fabrication plants-- 
| | concentration 10% of 10 CFR 
20 for total processing 26 
anrual fuel requirements 
for model LWR. 
Ru-1063 0.1500 From reprocessing plants-- 
Tritium (thousands) 2.5000 maximum concentration 4 per- 


cert of 10 CFR 20 for total 
reprocessing of 26 annual 
fuel requirements for model 
LWR. 


Solids (buriei): 
Other than high level 601.0000 All except 1 Ci comes from 
mills--included in tailings 
C3 : returned to ground--no 
a mt significant effluent to the © 
& environment, 1 Ci from con- 
version and fuel fabrication 
is buried. | 
Thermal content | 3, 360.0000 <7 percent of model.1,000 MWe 
(billions of Btu's) LWR. ibe — 
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Table 11.1-2 


- (continued) 
Natural Resource Use Total 


Transportation \man-rem): 
Exposure of werkers and general 
public 0.3340 


Maximum Effect per Annual 
Fvel Requirement of 
Model 1,000 
MWe LWR 


lkstimated efflu2nts based upon combustion of equivalent coal for power 


generation. 
21.2 percent from natural gas use and process. 


3Cs-137 (0.075 Ci/AFR) and Sr-90 (0.004 Ci/AFR) are also emitted. 


12.0 Environmental Approvals & 
Consultations 
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12.0 Environmental Approvals and Consultations 


In addition to its own standards, TVA as a Federal agency is subject 
to comprehensive and broad-scale environmental procedures and Federal 
and state consultation and coordination requirements of the National 
Environmental Policy Act of 1969, 42 U.S.C. §§ 4331 et seq (1970) 

(as implemented by Executive Order 11514 (3 c.F.R. 526 [1972]). In 
addition, TVA is subject to Executive Order 11507 (3 C.F.R. 519 [1972]), 
and Office of Management and Budget Circulars A-78 and A-81, relating 
to the prevention, control, and abatement of air and water pollution 
in Federal facilities, as well as certain provisions of the Clean Air 
Act, as amended, 42 U.S.C.A. § 1857 (1971), and the Federal Water 
Pollution Control Act Amendments of 1972 (Public Law 92-500), which 
relate to the applicability of various Federal, state, interstate, or 
local air and water quality standards. In addition, TVA is subject 
to the requirements of Office of Management and Budget Circular A-95 
which ensure that major generating and transmission projects are 
coordinated from the point of view of community impact and land use 


planning with state and local agencies. 


TVA has been consulting with state and regional organizations since 
October 1972 about the possibility of a nuclear plant at the Hartsville 


site and its implications on the development of the area. 


On October 6, 1972, TVA met with officials of the State of Tennessee 
in Nashville to discuss sites in the middle Tennessee area which might 
be the location for a nuclear plant. The need was established for 
early input from the State on four sites. On November 1, 1972, 
information was received on the four alternative sites being reviewed 


by the State. 
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On February 23, 1973, public announcement was made concerning TVA's ( 
intention to construct a nuclear plant at the Hartsville site. On 

April 12, 1973, TVA met with State, regional, and local organizations 

and interested citizens to discuss the Hartsville site and the possible 


impacts if a nuclear plant is built there. 


TVA is also subject to the provisions of the following requirements 
relating to the preservation of cultural, historical, archaeological, 
and architectural resources: The National Historic Preservation Act of 
1966 (16 U.S.C. §§ 470-70n); Executive Order No. 11593 (3 C.F.R. 


560 [1971]); and Public Law 93-291 (May 24, 1974). 


On July 9, 1973, further comments were received from the State Historical 
Commission on the historical aspects of the Hartsville site and surround- 

rf 
ing area. On August 9, 1973, TVA and State officials met in Hartsville \(q 


to discuss and observe the significant historical structures in the area. 


In mid-October 1973 TVA participated in a meeting with a large number of 
State and regional planning and assistance organizations to discuss 
assistance to the Hartsville area to absorb construction impacts. Approxi- 
mately three months later on January 23, 1974, the manpower needs were 
discussed with the Mid-Cumberland Development District Manpower Planning 


Board. 


In addition to the recorded consultations outlined above, TVA has held 


public information meetings in Lebanon, Carthage, Gallatin, Lafayette, 


and Hartsville. 


In developing the proposed transmission line routes which are described 


in Section 3.9.3, preplanning discussions were held with the following 
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Federal and state commissions, departments, and planning agencies. 
Through the early disclosure of TVA's plans, potential conflicts with 
other agency programs or interests have been factored into the decision- 
making process. No major conflicts or environmental impacts were 
identified which may result from this project that cannot be reasonably 


controlled or avoided. 


Upper Duck River Development Agency 

Tennessee Department of Conservation 

Federal Aviation Agency 

Upper Cumberland Development District 

U.S. Department of Agriculture, Soil Conservation Service 
Tennessee Game and Fish Commission 

Tennessee State Planning Office 

South Central Tennessee Development District 
Mid-Cumberland Council of Governments 

Tennessee Department of Transportation 


Within TVA, this project was developed in consultation with the 


following organizations. 


Division of Water Control Planning 

Division of Navigation Development and Regional Studies 
Office of Tributary Area Development 

Division of Reservoir Properties 

Division of Forestry, Fisheries, and Wildlife Development 
Division of Environmental Planning 


In addition to meeting the requirements of NEPA, TVA is also required 
to obtain a permit under Section 402, National Pollutant Discharge 


Elimination System, of the "Federal Water Pollution Control Act 


Amendment of 1972." At the present time, there is no application 


for a permit under this Act. 


In addition, a construction permit and operating license are required 
under the Atomic Energy Act of 1954 and 10 C.F.R. Part 50 for the 
construction and operation of the four units of the Hartsville Nuclear 


Plant. 


Conclusion 
This document reflects the manner in which TVA has incorporated 
environmental considerations into the decision-making and design 


processes. 


The plant will interact with the environment in four principal ways: 
(1) release of minute quantities of radioactivity to the air and water, 
(2) release of minor quantities of heat to Old Hickory Reservoir and 
major quantities to the atmosphere, (3) release of minute quantities of 
chemicals to Old Hickory Reservoir, and (4) change in land use from 


farming to industrial. 


Alternatives to minimize adverse environmental impacts have been con- 
sidered for all systems having a potential for significant impacts, and 
alternatives were chosen to reduce impacts to a minimum practical level. 
In addition, construction methods will be employed which minimize adverse 


impacts. 


The plant as now designed closely approaches a minimum impact plant and 
can be constructed and operated without significant risk to the health 


and safety of the public. 


The addition of the Hartsville Nuclear Plant to the TVA system will 
enable TVA to continue to fulfill its statutory obligation to provide 


an ample supply of electricity for the TVA region. 


After weighing the environmental costs and the technical, economic, 
environmental, and other benefits of the project and adopting alterna- 


tives which affect the overall balance of costs and benefits by lessening 


environmental impacts, TVA has concluded that the overall benefits of 
the project far outweigh the monetary and environmental costs, and 
that the action called for is the construction and operation of the 


Hartsville Nuclear Plant. 
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